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The present invention relates to compounds of Formula (I) that are p-38 MAP kinase inhibitors, phannaceutical compositions 
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BICYCLIC KINASE INHIBITORS 

This invention relates to compounds that inhibit p38 MAP 
kinase, pharmaceutical compositions containing them, their use, a 
process for preparing these compounds and intermediates useful in this 
process. 

TNF and IL-1 have been shown to be central players in the 
pathological processes underlying many chronic inflammatory and 
autoimmune diseases. IL-1 is implicated in mediating or exacerbating 
diseases such as rheumatoid arthritis ((see., Arend, W. P. Arthritis & 
Rheumatism 38(2): 151-160, (1995)), osteoarthritis, bone resorption, 
toxic shock syndrome, tuberculosis, atherosclerosis, diabetes, Hodgkin's 
disease {see., Benharroch, D,; et. al. Euro, Cytokine Network 7(1): 51-57) 
and Alzheimer's disease. Excessive or unregulated TNF production has 
been implicated in mediating or exacerbating diseases such as 
rheumatoid arthritis ((see., Maini, R, N.; et. al. APMIS. 105(4): 257-263, 
(1997); Feldmann, M., J. of the Royal College of Physicians of London 
30(6): 560-570, (1996); Lorenz, H. M*; et al J. of Immunology 156(4): 
1646-1653, (1996)) osteoarthritis, spondylitis, sepsis, septic shock ((see., 
Abraham, E.; et. al. JAMA, 277(19):1531-1538, (1997), adult respiratory 
distress syndrome, asthma ((see., Shah, A.; et. al. Clin, & Exp. Allergy 
1038-1044, (1995) and Lassalle, P., et. al. Clin, & Exp, Immunol, 94(1): 
105-110, (1993)), bone resorption diseases, fever ((see.. Cooper, A. L., et. 
al. Am. J. of Physiology 267(6 Pt. 2): 1431-1436)), encephalomyelitis, 
demyelination ((see., Klindert, W. E.; et al. J, ofNeuroimmunoL 72(2): 
163-168, (1997)) and periodontal diseases. 



wo 99/20624 



PCT/EP98/06472 



-2- 



Clinical trials with Hrl and TNF receptor antagonists have shown 
that blocking the ability of these cytokines to signal through their 
receptors leads to significant improvement, in humans, in inflammatory 
diseases. Therefore, modulation of these inflammatory cjrtokines is 
considered one of the most effective strategies to block chronic 
inflammation and have positive therapeutic outcomes. 

It has also been shown fliat p38 MAP kinase plays an important 
role in the translational control of TNF and IL-l and is also involved in 
the biochemical signaling of these molecules ((see., Lee, J. C, et al. 
Nature 372 (6508): 739*46, (1994)). Compounds that bind to p38 MAP 
are effective in inhibiting bone resorption, inflammation, and other 
immune and inflammation-based pathologies. The characterization of 
the p38 MAP kinase and its central role in the biosynthesis of TNF and 
ILrl have made this kinase an attractive target for the treatment of 
diseases mediated by these cytokines. 

It would therefore be desirable to provide p38 MAP kinase 
inhibitors and thereby provide a means of combating diseases mediated 
by pro-inflammatory cytokines such as TNF and IL-l. This invention 
fulfills this and related needs* 

In a first aspect, this invention provides compoimds selected firom 
the group of compounds represented by Formula (I): 




Q 



R 



(I) 



wherein: 
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is heteroaryl; 

represents a bond between either B and CR^ or Q and CR^ such 

that: 

(i) when is between Q and -CR^- then: 

B is nitrogen; 

R^ is aryl; and 

Q is -CR- wherein: 

R is hydrogen, alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, 
heteroalkyl, acyl, heterocyclyl, heterocyclylalkyl, 
heterocyclylcarbonyl, nitro, cyano, amino, monosubstituted 
amino, disubstituted amino, acylamino, sxilfonylamino, • 
OR*^ (where R* is hydrogen, alkyl, heteroalkyl or 
heterocyclylalkyl), -COOR' (where R' is hydrogen or alkyl) 
or -CONR'R" (where R' and R" independently represent 
hydrogen, alkyl or heteroalkyl); and 

(ii) when is between B and -CR*- then: 

B is carbon; 

R^ is aryl or heteroaryl; and 

Q is -NR*-, -0-, or -S- wherein: 

R* is hydrogen, alkyl, alkenyl, alkynyl, haloalkyl, 
cycloalkyl, cycloalkylalkyl, heteroalkyl, acyl, aralkyl, 
heteroaralkyl, heterocyclyl, heterocyclylalkyl, 
heterocyclylcarbonyl, -OR* (where R* is hydrogen, alkyl, 
heteroalkyl or heterocyclylalkyl), -SOJR" (where R" is allqrl, 
amino, monosubstituted amino or disubstituted amino), - 
CONRW (where R and B" independently represent 
hydrogen, alkyl or heteroalkyl), -(al]qrtene)-Z or 
-(alkylene)*CO-(alkylene)-Z wherein: 
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Z is cyano; 

-COOR^ where R' is hydrogen or alkyl; 

-CONR^R' where R^ is hydrogen or alkyl, R' is alkoxy or 
-(al]£ylene)-COOR\ or R' and R' together with the nitrogen atom 
to which they are attached form a heterocycle; 

-C(=NR^*^(NR"R") where R'', R" and R" independently 
represent hydrogen or alkyl, or R**" and R" together are -(CH^V 
where n is 2 or 3 and R" is hydrogen or alkyl; or 

-COR'' where R'^ is alkyl, heteroalkyl, heterocyclylalkyl, 
aiyl, aralkyl, heteroaryl or heteroaralkyl; and 

is a group represented by formula (S), (T), (U), (V) or (W); 




(S) m (U) (V) (W) 



where: 

R^ is hydrogen, alkyl, heteroalkyl, heterocyclylalkyl, halo, cyano, nitro, 
amino, monosubstituted amino, disubstituted amino, -COOR^^ - 
(alkylene)-COOR" (where R" is hydrogen or alkyl), -CONR^'R'' 
(where R" and R** independently represent hydrogen or alkyl, or 
R^ and R^^ together with the nitrogen atom to which they are 
attached form a heterocycle), -S(0)„R" (where n is an integer from 
0 to 2 and R" is alkyl, amino, monosubstituted amino or 
disubstituted amino), -OR" (where R" is hydrogen, alkyl, 
heteroalkyl or heterocyclylalkyl), -NRC(0)R" [where R is 
hydrogen, alkyl or hydroxyalkyl and R" is hydrogen, alkyl, 
cycloalkyl or -(alkylene)-X where X is hydros, alkoxy, amino, 
alkylamino, dialkylamino, heterocyclyl or 
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-S(0)„R* (where n is 0 to 2 and R is alkyl)], -NRSO^" [where R is 
hydrogen or alkyl and R" is alkyl or -(alkylene)-X where X is 
hydroxy, alkoxy, amino, alkylamino, dialkylamino or -S(0)„R' 
(where n is 0 to 2 and R' is alkyl)]; and 
R' is hydrogen, alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, 

cycloalkyl, cycloalkylalkyl, cycloalkylthio, aralkyl, heteroaralkyl, 
heterocyclyl, heterocyclylalkyl, halo, cyano, nitro, amino, 
monosubstituted amino, disubstituted amino, acylamino, 
sulfonylamino, -OR^ (where R^^ is hydrogen, alkyl, heteroalkyl or 
heterocyclylalkyl), -COOR'° (where R"" is hydrogen or alkyl), - 
CONR"R^ (where R" and R^ independently represent hydrogen, 
alkyl or heteroalkyl, or R" and R^ together with the nitrogen 
atom to which they are attached form a heterocycle), 
-S(0)„R^ (where n is an integer from 0 to 2 and R^ is altyl, 
heteroalkyl, amino, monosubstituted amino or disubstituted 
amino), -(alkylene)-Z" or -(alkylene)-CO-(alkylene)-Z" wherein: 
Z" is cyano; 

-COOR" where R" is hydrogen or all^l; 
-CONR**R" where R** and R^ independently represent 
hydrogen or alkyl, or R" and R" together with the nitrogen atom 
to which they are attached form a heterocycle; 

-C(^NR'')(NR'*R'') where R'', R"" and R"" independently 
represent hydrogen or alkyl, or R" and R^ together are -(CHj)„- 
where n is 2 or 3 and R" is hydrogen or alkyl; or 

-COR^ where R^ is alkyl, heteroalkyl, heterocyclylalkyl, 
aryl, aralkyl, heteroaiyl or heteroaralkyl; and 
their pharmaceutically acceptable salts, prodrugs, individual isomers, 
and mixtures of isomers, provided that both R^ and R* are not either 
amino, monosubstituted amino or disubstituted amino. 
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In a second aspect, this invention provides pharmaceutical 
compositions containing a therapeutically effective amount of a 
compound of Formula (I) or its pharmaceutically acceptable salt and a 
pharmaceutically acceptable excipient. 

In a third aspect, this invention provides a process for preparing 
the compounds of Formula I and their pharmaceutically acceptable salts 
as well as intermediates useful in this process. 



10 Unless otherwise stated, the following terms used in the 

specification and claims have the meanings given below: 

"Alkyl" means a linear saturated monovalent hydrocarbon radical 
of one to six carbon atoms or a branched saturated monovalent 
hydrocarbon radical of three to six carbon atoms, e.g., methyl, ethyl, 
16 propyl, 2-propyl, pentyl, and the like. 

"Cycloalkyl" means a saturated monovalent cycUc hydrocarbon 
radical of three to six ring carbons, e.g., cyclopropyl, cyclohexyl, and the 
like. 

"Alkylene" means a linear saturated divalent hydrocarbon radical 
20 of one to six carbon atoms or a branched saturated divalent hydrocarbon 
radical of three to six carbon atoms, e.g., methylene, ethylene, 
propylene, 2-methylpropylene, pentylene, and the like. 

"Alkenyl" means a linear monovalent hydrocarbon radical of two to 
six carbon atoms or a branched monovalent hydrocarbon radical of three 
25 to six carbon atoms, containing at least one double bond, e.g., ethenyl, 
propenyl, and the like. 
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"Alkenylene" means a linear divalent hydrocarbon radical of two to 
six carbon atoms or a branched divalent hydrocarbon radical of three to 
six carbon atoms, containing at least one double bond, e.g., ethenylene, 
propenylene, and the like. 

"Alkynyl" means a linear monovalent hydrocarbon radical of two to 
six carbon atoms or a branched monovalent hydrocarbon radical of three 
to six carbon atoms, containing at least one triple bond, e.g., ethynyl, 
propynyl, and the like. 

"Alkoxy" means a radical -OR where R is sdkyl as defined 
above, e.g., methoxy, ethoxy, propoxy, 2-propoxy, the like. 

"Acyl" means a radical -C(0)R where R is hydrogen, alkyl, alkenyl, 
cycloalkyl, heteroalkyl, haloal^l, aryl, aralkyl, heteroaryl or 
heteroaralkyl, e.g., acetyl, benzoyl, thenoyl, and the like. 

"Acyloxy" means a radical -OC(0)R where R is hydrogen, alkyl, 
alkenyl, cycloalkyl, haloalkyl, heterocyclyl or -NRR* (where R and R' are 
independently of each other hydrogen or alkyl), e.g., acetoxy, and the 
like. 

"Acylamino" means a radical -NRC(0)R' where R is hydrogen or 
alkyl and R* is hydrogen, alkyl, alkenyl, cycloalkyl, heteroalkyl, 
haloalkyl, aryl, aralkyl, heteroaryl or heteroaralkyl, e.g., acetylamino, 
trifluoroacetylamino, benzoylamino, methylacetylamino, and the like. 

"Sulfonylamino" means a radical -NRSOgR' where R is hydrogen or 
alkyl and R' is hydrogen, alkyl, alkenyl, cydoal^l, heteroaUgrl, 
haloalkyl, amino, monosubstituted amino, disubstituted amino, aryl, 
arall^l, heteroaryl or heteroaralkyl, e.g., methylsulfonylamino, 
benzylsulfonylamino, phenylsnlfonylamino, and the like. 

"Halo" means fluoro, chloro, bromo, or iodo, preferably fluoro and 
chloro. 
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**HaloaIkyl" means alkyl substituted with one or more same or 
diflFerent halo atoms, e.g., -CH3CI, -CFj, -CHaCFj, -CH^CCl,, and the like. 

"Monosubstituted amino" means a radical -NHR where R is allQrl, 
alkenyl, heteroalkyl, haloalkyl, heterocyclylalkyl, cycloalkyl, 
cycloalkylalkyl, aiyl, aralkyl, heteroaryl, heteroaralkyl or an amino 
protecting group, e.g., methylamino, (l-methylethyl)amino, 
phenylamino, and the like. 

"Disubstituted amino" means a radical -NRR' where R and R' are 
independently alkyl, alkenyl, heteroalkyl, haloalkyl, heterocyclylalkyl, 
cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl or heteroaralkyl. 
Representative examples include, but are not limited to, 
dimethylamino, methylethylamino, di(l-methylethyl)amino, 
methylbenzylamino, and the like. 

"Aryl" means a monovalent monocyclic or bicychc aromatic 
hydrocarbon radical of 6 to 10 ring atoms, and optionally substituted 
independently with one, two or three substituents selected from alkyl, 
haloalkyl, heteroalkyl, heterocyclylalkyl, cycloalkyl, cycloalkylalkyl, 
halo, nitro, cyano, acyloxy, optionally substituted phenyl, heteroaryl, 
heteroaralkyl, -COR (where R is alkyl, haloalkyl, cycloalkyl or 
cycloalkylalkyl), -NRR ' (where R and R are, independently of each 
other, hydrogen, alkyl or heteroalkyl), -OR (where R is hydrogen, alkyl, 
haloalkyl, cycloalj^l, cycloalkylalkyl, heteroalkyl or optionally 
substituted phenyl), -NRC(0)R' (where R is hydrogen or alkyl and R is 
al^l, haloalkyl, cycloalkyl or cycloalkylalkyl), -COOR, -(alkenylene)- 
COOR, -(aUs7lene)-C00R (where R is hydrogen or al^l), -CONR'R" and 
-(all^lene)-CONR'R" (where R* and R** are independently selected from 
hydrogen, alkyl, cycloalkyl or cydoalkylaUorl). More specifically the 
term aryl includes, but is not limited to, phenyl, 1-naphthyl, 2-naphthyl, 
and derivatives thereof. 
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"Optionally substituted phenyl" means a phenyl group which is 
optionally substituted independently with one, two or three substituents 
selected from alkyl, haloalkyl, halo, nitro, cyano, -OR (where R is 
hydrogen or allgrl), -NRR (where R and R are independently of eadi 
other hydrogen or alkyl), -COOR (where R is hydrogen or alkyl) or - 
CONR'R" (where R and R" are independently selected from hydrogen or 
alkyl). 

"Heteroaryr means a monovalent monocyclic or bicycUc aromatic 
radical of 5 to 10 ring atoms containing one, two or three ring 
heteroatoms selected from N, O, or S, the remaining ring atoms being C. 
The aromatic radical is optionally substituted independently with one, 
two or three substituents selected from alkyl, haloalkyl, c^cloaU^l, 
cycloalkylalkyl, cyanoalkyl, hydroxylamino, heteroalkyl, halo, nitro, 
cyano, heterocyclylalkyl, optionally substituted phenyl, -COR (where R 
is alkyl, haloalkyl, cycloalkyl or cycloalkylalkyl), -NRR ' (where R and R 
are independently of each other hydrogen, alkyl, cycloalkyl, cyanoalkyl, 
carboxyalkyl, alkoxycarbonylalkyl, heteroalkyl, heterocyclylalkyl or 
optionally substituted phenyl), -OR (where R is hydrogen, alkyl, 
haloalkyl, alkenyl, cycloalkyl, cycloalkylalkyl, cyanoalkyl, carboxyalkyl, 
alkoxycarbonylalkyl, heteroalkyl, heterocyclylalkyl or optionally 
substituted phenyl), -NRSOjjR" [where R is hydrogen or alkyl and R" is 
alkyl or -(alkylene)-X where X is hydroxy, alkoxy, amino, alkylamino, 
dialkylamino or -S(0)„R (where n is 0 to 2 and R' is alkyl)], -NR"C(0) R' 
[where R" is hydrogen or aligrl and R*" is hydrogen, alkyl, -(alkylene)-X 
where X is hydroxy, alkoxy, amino, alkylamino, dialkylamino, 
cycloalkyl, heterocyclyl, optionally substituted phenyl, optionally 
substituted heteroaryl ring or -S(0).R' (where n is 0 to 2 and is 
dSkyl)], -S(0),R (where n is an integer from 0 to 2 and R is hydrogen, 
alkyl, haloaUgrl, alkenyl, cycloalkyl or cycloalkylalkyl), -SOj,NRR' (where 
R and R are independentiy of each other hydrogen, alkyl pyanoalkyl, 
carboxyalkyl, alkoxycarbonylalkyl, hydroxyalkyl, aminoalkyl, 
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aU^laminoalkyl, dialkylaxxunoalkyl or alkoxyalkyl), -COOR, 
-(a]kenylene)-COOR, -(alkylene)-COOR (where R is hydrogen or alkyl), 
•CONR*R" and -(alkylene)-CONR'R" (where R and R" are independently 
selected from hydrogen, alkyl» cycloalkyl or cycloalkylallgrl). More 
specifically the term heteroaryl includes, but is not limited to, pyridyl, 
pyrimidinyl, thiophen-2-yl, quinolyl, benzopyranyl, thiazolyl, imidazolyl 
and derivatives thereof. 

"Optionally substituted heteroaryl" means a pyridyl, pyrimidinyl, 
thiophen-2-yl, quinolyl, benzopyranyl, thiazolyl or imidazolyl ring which 
is optionally substituted independently with one, two or three 
substituents selected from alkyl, haloalkyl, halo, nitro, cyano, -OR 
(where R is hydrogen or alkyl), -NRR* (where R and R* are 
independently of each other hydrogen or alkyl), -COOR (where R is 
hydrogen or aSsyl) or -CONR'R" (where R' and R" are independently 
selected from hydrogen or alkyl). 

"^eteroalkyr means an alhyl, alkenyl, alhynyl or cycloalkyl 
radical as defined above, canying one or two substituents selected from 
-NR*R\ -OR", -S(0)„R' or -SO,X wherein n is an integer from 0 to 2, X* 
is an alkali metal, R' is hydrogen, alkyl, haloalkyl, cycloal^l, 
cycloalkylalkyl, hydroxy, amino, cyanoal^l, hydroayalkyl, alko3iyalkyl, 
aminoaU^l, al^laminoall^l, dialkylaminoalkyl, optionally substituted 
phenyl, optionally substituted heteroaryl, optionally substituted 
heterocyclylalkyl, optionally substituted heteroaralkyl -SOjR (where R 
is alkyl), -SOjjNRR' (where R and R are, independently of each other, 
hydrogen, alkyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl, 
alkylaminoalkyl or dialkylaminoalkyl) or -(alkylene)-COOR (where R is 
hydrogen or alkyl), R** is hydrogen, alkyl, hydroxyalkyl, alko^alkyl, 
aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl or optionally 
substituted heteroaralkyl, R' is hydrogen, alkyl, haloalkyl, cycloal^l, 
cycloalkylalkyl, hydroxyal^l, alkoayalkyl, aminoalkyl, alkylamino- 
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alkyl, dialkylaminoalkyl, -COR (where R is alkyl, haloalkyl, cycloalkyl 
or cycloalkylalkyl) or -(alkylene)-COOR (where R is hydrogen or allqrl) 
and R* is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, hydroxyalkyl, 
alko^alkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoall^l or -NRR' 
(where R and R are independently of each other hydrogen, al^l, 
hydroxyall^l, alko^allqrl, aminoalkyl, alkylaminoalkyl or dialkyl- 
aminoalkyl). Representative examples include, but are not limited to, 2- 
methoxyethyl, phenoxymethyl, 2-aminoethyl, 2-dimethylaminoethyl, 2- 
hydroxyethoxy, 2-dimethylaminoetho^, and the like. 

"Heterocycle" or "Heterocyclyl" means a cycUc radical of 3 to 8 ring 
atoms in which one or two ring atoms are heteroatoms selected from N, 
O or S(0)„ (where n is an integer from 0 to 2), the remaining ring atoms 
being C where one or two C atoms may optionally be replaced by a 
carbonyl group. The heterocycle ring may be optionally substituted 
independently with one or two substituents selected from alkyl, 
haloalkyl, cycloalkyl, cycloalkylalkyl, hydroxyalkyl, aminoalkyl, 
alkylaminoalkyl, dialkylaminoalkyl, alkoxyalkyl, optionally substituted 
phenyl, optionally substituted phenylalkyl, imidazole, halo, cyano, acyl, 
acylamino, -OR (where R is hydrogen, alkyl, haloalkyl, alkenyl, 
cycloalkyl, cycloalkylalkyl, optionally substituted phenyl, imidazole or 
optionally substituted phenylal^l), -NRR' (where R and R are 
independently selected from hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, 
optionally substituted phenyl or optionally substituted phenylalkyl), 
-S(0)„R (where n is an integer from 0 to 2 and R is hydrogen, alkyl, 
haloalkyl, alkenyl, cycloalkyl or cycloallqrlalkyl), -SO jNRR' (where R 
and R' are independently hydrogen, alkyl, alkenyl, heteroalkyl, 
haloaliyl, cydoalkyl, qycloallgrlalkyl, optionally substituted phenyl or 
optionally substituted phenylalkyl), an amino protecting group, -COOR, 
.(alkylene)-C00R (where R is hydrogen or alkyl), •CONRTR" or - 
(alkylene)-CONR'R" (where R' and R" are independently selected from 
hydrogen, alkyl, cycloall^l, cycloalkylattyl, optionally substituted 
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phenyl or optionally substituted phenylalkyl). More specifically the 
term heterocycle includes, but is not limited to, tetrahydropyranyl, 
pyrrolidine, piperidine, piperazine, homopiperazine, morpholine, 
thiomorpholine, azepine, and derivatives thereof 

"Optionally substituted heterocyclyl" means a tetrahydropyranyl, 
pyrrolidine, piperidino, piperazino, homopipersizino or morpholino ring 
which is optionally substituted independently with one, two or three 
substituents selected from alkyl, haloalkyl, halo, nitro, cyano, -OR 
(where R is hydrogen or al^l), -NRR' (where R and R' are 
independently of each other hydrogen or alkyl), -COOR (where R is 
hydrogen or alkyl) or -CONR'R" (where R and R" are independently 
selected from hydrogen or alkyl). 

"Hydro^al^l" means an alkyl radical as defined above, 
carrying one or more, preferably one, two or three hydroxy groups, 
provided that if two hydroxy groups are present they are not both on tiie 
same carbon atom. Representative examples include, but are not limited 
to, 2-hydroxyethyl, 2-hydro3grpropyl» 3-hydro^ropyl, l-(hydroxymethyl)- 

2- methylpropyl, 2-hydro:orbutyl, 3-hydro2grbutyl, 4-hydro3cybutyl, 
2,3-dihydroxypropyl, l-(hydroxymethyl)-2-hydroxyethyl, 
2,3-dihydroxybutyl, 3,4-dihydro^butyl and 2-(hydroxymethyl)- 

3- hydroxypropyl, preferably 2-hydroxyethyl, 2,3-dihydro^ropyl, and 1- 
(hydroxymethyl)-2-hydroxyethyL 

"Aminoalkyl" means an alkyl radical as defined above, carrying 
one or two amino groups, e,g., 2-aminoethyl, 2-aminopropyl, 
3-aminopropyl, l-(aminomethyl)-2-methylpropyl, and the like. 

"Alkylaminoalkyl" means an alkyl radical as defined above, 
carrying one or two -NHR groups where R is an alkyl group as defined 
above. Representative examples include, but are not limited to, 
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2-methylamiiioethyl, 3-ethylaininopropyl, l-(methylammomethyl)-2- 
mef^ylpropyl, and the like. 

"DialkylaminoaU^l" means an alkyl radical as defined above, 
carrying one or two -NRR groups where R is an all^l group as defined 
5 above. Representative examples include, but are not limited to, 

2-dimethylaniinoethyl, 2-dimethylaminopropyl, l-(dimethylamino- 
methyl)-2-methylpropyl, and the like. 

"Alkoxyalkyl" means an alkyl radical as defined above, 
carrying one or two alkoxy group as defined above, e.g., 2-methoxyethyl, 
10 2-methoxypropyl, and the like. 

"Cycloalkylalkyr' means a radical -R*R** where R* is an alkylene 
group and R** is a cycloalkyl group as defined above e.g., cyclopropyl- 
methyl, qrclohexylpropyl, 3-cyclohexyl-2-methylpropyl, and the like. 

''Aralkyl" means a radical -R"R^ where R" is an alkylene group and 
15 R^ is an aryl group as defined above e.g., benzyl, phenylethyl, 3-(3- 
chlorophenyl)-2-methylpen1yl, and the like. 

"Heteroaralkyl" means a radical -RTl** where R* is an al^lene 
group and R^ is a heteroaryl group as defined above e.g., pyridin-3- 
ylmethyl, 3'(benzofin"an-2-yl)propyl, and the like, 

20 "HeterocyclylaUQrl" means a radical -R"R^ where R' is an alkylene 

group and R** is a heterocyclyl group as defined above e.g., 2-(morpholin- 
4-yl)ethyl, 3-(piperidin-l-yl)-2-methylpropyl, and the like. 

"Optional" or "optionally" means that the subsequently described 
event or circumstance may but need not occur, and that the description 
25 includes instances where the event or circumstance occurs and 

instances in which it does not. For example, "aiyl group optionally 
mono- or di- substituted with an al^l group" means that the alkyl may 
but need not be present, and the description indudes situations where 
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the aryl group is mono* or disubstituted with an alkyl group and 
situations where the heterocyclo group is not substituted with the al^l 
group. 

"Amino protecting group" refers to those organic groups intended 
5 to protect nitrogen atoms against undesirable reactions during synthetic 
procedures e.g,, benzyl, ben^yloxycarbonyl (CBZ), <ert-buto:^carbonyl 
(Boc), trifluoroacetyl, and the like. 

The compounds of this invention may possess one or more 
asymmetric centers; such compounds can therefore be produced as 

10 individual (i?)- or (S)- stereoisomers or as mixtures thereof. Unless 

indicated otherwise, the description or naming of a particular compoimd 
in the specification and claims is intended to include both individual 
enantiomers and mixtures, racemic or otherwise, thereof. The methods 
for the determination of stereochemistry and the separation of 

15 stereoisomers are welUknown in the art (see discussion in Chapter 4 of 
"Advanced Organic Chemistry", 4th edition J. March, John Wiley and 
Sons, New York, 1992). 

A "pharmaceutically acceptable excipient" means an excipient that 
is useful in prepaaing a pharmaceutical composition that is generally 
20 safe, non-toxic and neither biologically nor otherwise undesirable, and 
includes an excipient that is acceptable for veterinary use as well as 
human pharmaceutical use. A "pharmaceutically acceptable excipient" 
as used in the specification and claims includes both one and more than 
one such excipient. 

25 A "pharmaceutically acceptable salt" of a compound means a salt 

that is pharmaceutically acceptable and that possesses the desired 
pharmacological activity of the parent compoxmd. Such salts include: 

(1) acid addition salts, formed with inorganic adds such as 
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric 
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acid, and the like; or formed with organic adds such as acetic add, 
propionic add, hexanoic acid, cyclopentanepropionic add, glycolic acid, 
pyruvic add, lactic add, malonic add, succinic add, malic acid, maleic 
add, fumaric acid, tartaric add, dtric add, benzoic add, 3-(4- 

5 hydroxybenzoyl)benzoic add, dnnamic add, mandelic acid, 

methanesulfonic add, ethanesulfonic add, 1,2-ethane-disulfomc add, 
2-hydroxyethanesulfonic add, benzenesulfonic add, 4-chlorobenzene- 
sulfonic acid, 2-napthalenesulfonic add, 4-toluenesulfonic add, 
camphorsulfonic add, 4-methylbicyclo[2.2.2]-oct-2-ene-l-carboxylic acid, 

10 glucoheptonic acid, 4,4'-methylenebis-(3-hydroxy-2-ene-l-carboxylic 

acid), 3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic 
acid, lauryl sulfuric add, gluconic acid, glutamic acid, hydroxynaphthoic 
acid, salicylic acid, stearic acid, muconic acid, and the like; or 

(2) salts formed when an addic proton present in the parent 
16 compound either is replaced by a metal ion, e.g., an alkali metal ion, an 
alkaline earth ion, or an aluminum ion; or coordinates with an organic 
base such as ethanolamine, diethanolamine, triethanolamine, 
tromethamine, iV-methylglucamine, and the like. 

"Pro-drugs" means any compound which releases an active parent 
20 drug according to Formula d) in vivo when such prodrug is 

administered to a mammalian subject. Prodrugs of a compound of 
Formula (I) are prepared by modifying functional groups present in the 
compound of Formula (I) in such a way that the modifications may be 
cleaved in vivo to release the parent compoxmd. Prodrugs include 
26 compounds of Formula (I) wherein a hydroxy, amino, or sxilfhydryl 
group in compound (I) is bonded to any group that may be cleaved in 
vivo to regenerate the free hydroxyl, amino, or sulfhydiyl group, 
respectively. Examples of prodrugs include, but are not limited to 
esters (e.g., acetate, formate, and benzoate derivatives), carbamates 
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(e.g., N,N-dimethylaminocarboiiyl} of hydroxy functional groups in 
compounds of Formula (I), and the like. 

"Treating" or "treatment" of a disease includes: 

(1) preventing the disease, i.e. causing the clinical symptoms of the 
disease not to develop in a mammal that may be exposed to or 
predisposed to the disease but does not yet experience or display 
symptoms of the disease, 

(2) inhibiting the disease, i.e., arresting or reducing the 
development of the disease or its clinical symptoms, or 

(3) relieving the disease, i.e., causing regression of the disease or its 
clinical symptoms. 

A "therapeutically effective amount" means the amotmt of a 
compound that, when administered to a mammal for treating a disease, 
is sufficient to effect such treatment for the disease. The 
"therapeutically effective amount" will vary depending on the 
compound, the disease and its severity and the age, wei^t, etc., of the 
mammal to be treated. 



The nomenclature used in this application is generally based 
on the lUPAC recommendations, for example: 

(i) a compoimd of Formula (I) where B is carbon, Q is -NR*-, -O- 



or -S-, and is a group of formiila (S) is ntunbered and named as 
follows: 





7 
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where Q is -NH-, is 4-pyridyl, is phenyl and R' and R* 
are hydrogen, is named as 3-phenyl-2-(pyridin-4-yl)-lH-pyrrolo[3,2- 
b]pyridine. 



(ii) a compound of Formula (I) where B is carbon, Q is -NR*-, -O- 

or and ^ is a group of formula (T) is numbered and named as 
follows: 

4 pZ 

7 1 

where Q is -NH, R* is 4-pyridyl, R^ is phenyl and R^ and R' are 
hydrogen, is named as 3-phenyl-2-(pyridin-4-yl)-lH-pyrrolo[3,2- 
clpyridine. 

(iii) a compoxmd of Formula (I) where B is carbon, Q is -NR*-, -0- 



or -S-, and ^"'^ is a group of formula (U) is named and numbered as 
follows: 



4 5 

where Q is -NH-, R' is 4-pyridyl, R^ is phenyl and R^is 
hydrogen, is named as 7-phenyl-6-(pyridin-4-yl)-5H-pyrrolo[3,2- 
c]pyridas±ie. 

(iv) a compound of Formula (I) where B is carbon, Q is -NR*-, -O- 



or -S-, and is a group of formula (V) is named and numbered as 

follows: 
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where Q is -NH-, R' is 4-pyridyl, is phenyl and R^ and R^ 
are hydrogen, is named as 7*phenyl-6-(pyridin-4-yl)-5H-pyTrolo[3,2- 
dlpyrimidine. 

(v) a compound of Formula (I) where B is carbon, Q is -NR^-, -O- 

or -S-, and 



is a group of formula (W) is named and numb^ed as follows: 

N zP 



4 5 



where Q is -NH-, is 4-pyridyl, R' is phenyl and R' is 
hydrogen, is named as 7-phenyl-6-(pyridin-4*yl)-5H-pyrrolo[2,3- 
blpyrazine. 

(vi) a compound of Formula (1) where B is nitrogen, Q is -CH-, and 



is a group of formula (S) is named and numbered as follows: 



6 .N, 



5 




4 3 



where R^ is 4-pyridyl, R^ is phenyl and R^ and R® are 
hydrogen, is named as l-phenyl-2-(pyridin-4-yl)-lH-pyrrolo[2,3 
bjpyridine. 
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(vi) a compound of Formula (I) where B is nitrogen, Q is -CH-, 

and ^ is a group of formtila (T) is named and numbered as follows: 

7 1 




4 



3 



where is 4-pyridyl, is phenyl and R' and R* are 
hydrogen, is named as l-phenyl-2-(pyridin-4-yl)-lH-pyrrolo[2,3- 
clpyridine. 

(vii) a compound of Formula (I) where B is nitrogen, Q is -CH-, 



and is a group of formula (U) is named and nimibered as follows: 



10 * ' 



where R' is 4-pyridyl, R* is phenyl and R* is hydrogen, is 
named as 7-phenyl-6-(pyridin-4-yl)-7Hopyrrolo[2,3-c]pyridazine. 
(viii) a compound of Formula (I) where B is nitrogen, Q is -CH-, 



15 and ^""^ is a group of formtda (V) is named and numbered as follows: 



1 



r2 




20 



where Q is -NH-, R' is 4-pyridyl, R' is phenyl and R^ and R' 
are hydrogen, is named as 7-phenyl-6-(pyridin-4-yl)-7H-pyirolo[2,3- 
dlpyrimidine. 
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Renreaentative con^pTO^dff invention are as foUows: 

I. Compotinds of Formula (I) where B is carbon, Q is -NR*-, R' is 

hydrogen, is a group of formula (S), and the other groups are as 

5 defined below are: 
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n. Compounds of Formula (I) where B is carbon, 
a group of formula (S), and the other groups are as defined below are: 
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S 


o 
o 
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ni. Compoxinds of Formula (I) where B is carbon, Q is -0-, R* and 

are hydrogen, is a group of formula (S), and the other groups are 

as defined below are: 



CPD 
# 


R' 




M.Pt. T 


101 


4-pyridyl 


4-fluorophenyl 


141-143 


102 


2-chloropyriinidin-4-yl 


4-fluorophenyl 


224.8-225.2 


103 


2-aii]iiiopyrizai(im-4-yl 


4-£luorophenyl 


252.9-253.7 


104 


2-iaethylthiopyrimidin- 
4-yl 


4-fluorophenyl 


182.5-183.9 



IV. Compounds of Formula (I) where B is carbon, Q is -NR*-, R^ and R^ 

are hydrogen, ^ is a group of formula (T), and the other groups are 
as defined below is: 
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CPD 
# 






R* 


M.Pt. 'C 


105 


4-pyridyl 


4-fluorophenyl 


hydrogen 


256-257 



V. Compounds of Formula (I) where B is carbon, Q is -NR*-, is 

hydrogen, is a group of formula (W), and the other groups are as 

5 defined below are: 
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i 



CO 



i 
I 



08 
to 

O 



I 

2 
§ 



1 

I 



00 



! 



I 



CO 



I 



o 
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CO 



I 

o 

4 



I 



o 

CO 



m 

CO 

o 

I 
1 



1 
I 

4 



I 



00 

CO 



-3 



0) 



I 

I 



9^ 



o 

CO 



CO 



CO 



o 

CO 



CD 

CO 



09 

6 

I 



OS 
OQ 

§ 

d 

9 



n 

O 

i 
I 



00 
OQ 

I 



-a 

DO 

a 



I 

•a 
i 



! 



I 

s 

I 



I 

I 



I 

4 



05 



CO 



o 

.a 



I 



I 

CO 



1 



1 



I 



1 

t 
I 

i 

s 

CO 
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Mass 
Spec, m/e 


r-l 
CO 


CO 

;d 

CO 


CM 
CO 


CO 
CO 


Tf 


CO 
r-C 


rH 
CO 


00 
iH 
Tf 


C>3 
CD 
CO 




00 
CO 




hydrogen . HCl salt 


hydrogen . HCl salt 


hydrogen . HCl salt 


hydrogen . HCl salt 


3-(2-nitroimida2oH-yl)propyl . HCl 
salt 


3-(4-methylinudazol-l-yl)propyL HCl 
salt 


3-(4-methylpipera2in-l-yl)propyl . 
HCl salt 


3-(morpholin-4-yl)propyl . HCl salt 


3-methylaininopropyl . HCl salt 


3-(4-nitroimidazol-l-yl)propyl , HCl 
salt 


hydrogen . HCl 




4-fluorophenyl 


4-fluorophenyl 


4-fluorophenyl 


4-fluorophenyl 


4-fluorophenyl 


4-fluorophenyl 


4-fluorophenyl 


4-fluorophenyl| 


4-fluorophenyl 


4-fluorophenyl 


4-fluorophenyl 




1 

■3 


2-[(3-aminopropyl)amino]-4- 
pyridyl 


1 

1 
1 


.1 

a 
1 

1 i 

1 1 


4-pyridyl 


4-pyridyl 


4-pyridyl 


4-pyridyl 


4-pyridyl 


4-pyridyl 


1 

6 
.g 

i 




C"- 
iH 


00 
r-i 


a> 


o 


C4 
iH 


C4 
C<l 
iH 






^ 

1-1 


CD 


r> 
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VI. Compounds of Formula (I) where B is carbon, Q is -NR^-, is 

hydrogen, ^ is a group of formula (W), and the other groups are as 
defined below are: 
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Mass 
Spec, m/e 


CO 




r-t 
00 


co 


CO 


CD 


CO 
CO 


r-< 

CSI 
CO 


l> 
00 
CO 




hydrogen . 2 HCl 


hydrogen . 2 HCl 


hydrogen . 2 HCl 


hydrogen . 2 HCl 


hydrogen . 2 HCl 


hydrogen . 2 HCl 


hydrogen . 2 HCl 


hydrogen. HCl 


hydrogen. HCl 




1 
1 

■s 
a 
(5 


hydrogen 


hydrogen 


hydrogen 


hydrogen 


hydrogen 


6-dimethylamino 


6-methoxy 


6-methylthio 


1«5 


4-fluorophenyI 


4-fluorophenyI 


4-fluorophenyl 


4-fluorophenyl 


4-fluorophenyl 


4-fluorophenyl 


4-fluorophenyl 


4-fluorophenyl 


4-fluorophenyl 


OS 


1 
1 

1 

S 

1 


2-imidazol-l-ylmethyl- 
carbonylamino-4-pyridyl 


2-dimethylaniinomethyl- 
i carbonylamino-4-pyridyl 


2-inethylaminomethyl- 
, carbonylamino-4-pyridyl 


2-piperidin-l-ylmethyl- 
carbonylamino-4-pyridyl 


, o 

^ 1 
§ 

2 

§ 

^ is 
1 a 1 

V ^ 9- 

CSI Tl* 


4-pyridyl 


4-pyridyl 


4-pyridyl 


Q 


00 
CSI 


1-1 


o 

CO 
iH 


CO 
1-C 


CO 
iH 


CO 
CO 
rH 


CO 
tH 


IC 
00 
iH 


CO - 

00 

1-t 



wo 99/20624 



- 39 - 



PCT/EP98/a6472 



Mass 
Spec, m/e 
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G 
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1 
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o 

! 

CP 


1 
1 


g 
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1 


o 

1 

CD 


1 

1 

1 


6-{3-hydroxy- 
propyl-amino) 


6-(4-hydroxybutyl- 
amino) 




1 

o 

CO 


! 
1 


i— H 
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1 


1 

s 
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1 
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1 
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I 
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1 ^ 

1 i 
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1 
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s s 
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■| 
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1 ^ 

1 i 

a S 


2-(2-diTn ethylaminoethyl- 
carbonylamino)-4-pyridyl 
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& 1 

1 

CSJ OB 
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00 
CO 


CO 
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csi 
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Mass 
Spec, m/e 






CO 


OS 


hydrogen . 2 HCl 


hydrogen . 2 HCl 


hydrogen . 4 HCl 




6-(2-methoxy- 
ethyl-amino) 


6-(3-methoxy- 
propyl-amino) 


6-(3-aminopropyl- 
amino) 




4-fluorophenyl 


4-fluorophenyl 


4-fluorophenyl 




§ 

1 

0) 

i 1 

£5 S 


H 

1 ^ 
" 1 


A. 
o 
c 

i 

a -ff 

Y o, 

CSJ •>!}< 


6 * 


00 

1-1 
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U3 
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Vn. Compoxmds of Formula (I) where B is nitrogen, Q is -CH-, R* and 



I, ^isi 



R* are hydrogen, is a group of formula (S), and the other groups 

are as defined below is: 



r2 



CPD# 






M.Pt. •€ 


151 


4-fluorophenyl 


4-pyridyl 


202.1-206 



VUI. Compounds of Formula (I) where B is carbon, Q is -NH-, R' and R* 

CIL 

are hydrogen, ^ is a group of formula (V), and the other groups are 
as defined below is: 




CPD# 


R' 


R* 


Mass Spec, m/e 


152 


4*pyridyl 


4-£luorophenyl 


290 



While the broadest definition of the compounds of this invention is 
set forth above, certain compounds of Formula (I) are preferred. For 
example, 
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A prefeired group of compounds is that wherein 



is between 



B and -CR*-. 

Within this group, more preferred groups are as follows: 

(1) First, a more preferred group of compoimds is that wherein: 



Within these preferred and more preferred groups, an even more 
preferred group of compounds is that wherein: 

is at the 7-position; and 

R* is hydrogen, aliyl, alkojqr or halo, preferably hydrogen, methyl, 
methosy, fluoro or chloro, most preferably hydrogen. 

Within these preferred, more preferred and even more preferred 
groups, a particularly preferred group of compounds is that wherein: 

R^ is a 4-pyridyl or 4-pyrimidinyl ring optionally substituted with a 
substituent selected from heteroalkyl, -NRR' (where R and R are 
independently of each other hydrogen, alkyl, heterocyclylalkyl or 
heteroalkyl), -NR*C(0) R*" [where R' is hydrogen or alkyl and R** is 
hydrogen, alkyl or -(alkylene)-X where X is hydroxy, alkoxy, amino, 
alkylamino, dialkylamino, cycloalkyl, heterocyclyl, optionally 
substituted phenyl, imidazole or -S(0)^R' (where n is 0 to 2 and R is 
alkyl)], -NRSOgR" [where R is hydrogen or al^l and R" is alkyl or - 
(alkylene)-X where X is hydroxy, alkoxy, amino, alkylamino, 
dialkylamino or -S(0)„R (where n is 0 to 2 and R is alkyl)] or -OR 
(where R is alkyl or heteroalkyl), more preferably R^ is a 4-pyridyl ring 
optionally substituted at the 2-position with a substituent selected from 



Q is -NR*-; and 




is a group represented by formula (S). 
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amino, acetylamino, methylaznino, dimethylamino, methylsulfonyl- 
amino, 2-hydroxyethyl, 2-hydroxyethylamino, S-hydroxypropylamino, 2- 
aminoethylamino^ 2-a3ninoethyl, S-aminopropyl, 2-di2nethyIammoetbyl, 
methoxy, 2-hydroxyethoxy or 2-dimethylaimnoethoxy. 

is an aiyl ring, preferably a phenyl ring optionally substituted 
with one or two substituents selected from allcyl, halo or -OR (where R 
is alkyl), more preferably a phenyl ring substituted with one or two 
substituents selected from methyl, fluoro, chloro or methoxy, most 
preferably 4-fluorophenyl; and 

R^ is hydrogen, alkyl, halo or heteroalkyl, more preferably 
hydrogen, methyl, chloro, fluoro, 2-hydro:Qrethyl, 2-aminoethyl or 2- 
dimethylaminoethyl, most preferably hydrogen. 

Within these preferred, more preferred and particularly 
preferred groups, an even more preferred group of compounds is that 
wherein: 

R* is hydrogen, alkyl, cycloalkyl, heteroalkyl, acyl, 
heterocyclylalkyl, -OR^ (where R^ is hydrogen, alkyl, heteroalkyl or 
heterocyclylalkyl), -(alkylene)-Z or -(alkylene)-CO-(alkylene)-Z wherein: 
Z is cyano; 

-COOR' where R' is hydrogen or alkyl; 

-CONR*R® where R® is hydrogen or alkyl, R* is alkoxy or 
-(alkylene)-COOR', or R* and R* together with the nitrogen atom to 
which they are attached form a heterocycle; 

-C(=NR'")(NR"R") where R", R" and R" independently 
represent hydrogen or alkyl, or R" and R" together are -(CHj)^- where n 
is 2 or 3; or 

-COR" where R" is alkyl, heteroalkyl, heterocyclylalkyl, aryl, 
araliyl, heteroaryl or heteroaralkyl, preferably hydrogen, methyl, ethyl, 
2-hydroxyethyl, 3-hydroxypropyl, 2-aminoethyl, 3-aminopropyl, 2- 
methylaminoethyl, 3-methylaminopropyl, 2-dimethylaminoethyl, 3- 
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dimethylaminopropyl, 2-(morpholin-4-yl)ethyl» 3-(morpholixL-4-yl)propyl, 

2- (piperidm-l-yl)ethyl, 3-(piperidin-l-yl)propyl, 2-(pipera2dn-l-yl)ethyl, 

3- (piperazin-l-yl)propyl, hydroxy, methoxy^ 2-hydro^ethos:y, 3- 
hydrozypropoxy, 2-methylammoethoxy, S-methylaminoproposy, 2- 
dimethylaminoethosy) 3-diiDethylamino-proposy, 2-(morpholm-4- 
yDethoxy, 3-(morpholin-4"yl)propoxy, 2-(piperidin-l-yl)ethoxy, 

3-(piperidin-l-yl)propoxy, 2-(piperazin-l-yl)ethoxy or 3-(piperazin-l- 
yl)propo3gr, more preferably hydrogen, methyl, hydroxy, methoxy, 2- 
(morpholin-4-yl)-ethyl, 2-(morpholin-4-yl)ethoxy or 2-'(piperidin-l- 



(2) Another more preferred group of compoimds is that wherein: 



Within these preferred and more preferred groups, an even more 
preferred group of compounds is that wherein: 

is at the 6*position of ring (W) and is selected &om hydrogen, 
alkyl, alkoxy, halo, 

-NRC(0)R" [where R is hydrogen, alkyl or hydro^alkyl and R" is 
hydrogen, alkyl, cycloalkyl or -(alkylene)-X where X is hydroxy, alkoxy, 
amino, alkylamino, dialkylamino, heterocyclyl or -S(0)^R' (where n is 0 
to 2 and R is alkyl)] or -NRSO^R" [where R is hydrogen or alkyl and R" 
is alkyl or -(alkylene)-X where X is hydroxy, alkosy, amino, alkylamino, 
dialkylamino or -S(0)^R (where n is 0 to 2 and R* is alkyl)], preferably 
hydrogen, methyl, methoxy, fluoro, chloro, amino or acetylamino, most 
preferably hydrogen. 



yDethyL 



Q is -NR*-; and 




is a group represented by formula (W). 
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Within these preferred and more preferred groups, 
particularly preferred group of compounds is that wherein: 

is a 4-pyridyl or 4-pyrimidinyl ring optionally substituted with a 
substituent selected from heteroalkyl, -NRR' (where R and R' are, 
5 independently of each other, hydrogen, alkyl, heterocyclylalkyl or 
heteroalkyl), -NR'C(O) R** [where R* is hydrogen or alkyl and R*' is 
hydrogen, alkyl or -(alkylene)-X where X is hydroxy, alkoxy, amino, 
alkylamino, dialkylamino, cycloalkyl, heterocyclyl, optionally 
substituted phenyl, imidazole or -8(0 (where n is 0 to 2 and R' is 

10 alkyl)], -NRSO^" [where R is hydrogen or alkyl and R" is alkyl or - 
(alkylene)-X where X is hydroxy, alkoxy, amino, alkylamino, 
diallgrlamino or -S(0)„R' (where n is 0 to 2 and R is alkyl)] or -OR 
(where R is alkyl or heteroalkyl), more preferably R^ is a 4-pyridyl ring 
optionally substituted at the 2-position with a substituent selected from 

15 amino, acetylamino, methylamino, dimethylamino, methylsulfonyl- 

amino, 2-hydroxyethyl, 2-hydroxyethylamino, 3-hydroxypropylamino, 2- 
aminoethylamino, 2-aminoethyl, 3-aminopropyl, 2-dimethylaminoethyl, 
methoxy, 2-hydroxyethoxy or 2-dimethylaminoeihoxy. 

R^ is an aiyl ring, preferably a phenyl ring optionally substituted 
20 with one or two substituents selected from alkyl, halo or -OR (where R 
is alkyl), more preferably a phenyl ring substituted with one or two 
substituents selected from methyl, fluoro, diloro or methoxy, most 
preferably 4-fluorophenyl; and 

Within these preferred, more preferred and particularly 
25 preferred groups, an even more preferred group of compounds is that 
wherein: 

R* is hydrogen, alkyl, cycloalkyl, heteroalkyl, acyl, 
heterocyclylalkyl, -OR^ (where R' is hydrogen, alkyl, heteroalkyl or 
heterocyclylalkyl), -(alkylene)»Z or -(al]qrlene)-CO-(alkylene)-Z wherein: 
30 Z is cyano; 
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-COOR' where R' is hydrogen or alhyl; 
-CONR^R^ where R® is hydrogen or alkyl, R' is alkoxy or 
-(all^lene)-COOR', or R* and R* together with flie nitrogen atom 
to which they are attached form a heterocycle; 

.C(=NR'*)(NR"R") where R", R" and R" independently 
represent hydrogen or alkyl, or R" and R" together are -(Cll^\- where n 
is 2 or 3; or 

-COR" where R" is alkyl, heteroaliyl, heterocyclylalkyl, aryl, 
aralkyl, heteroaryl or heteroaralkyl, preferably hydrogen, methyl, ethyl, 
2-hydroxyethyl, 3-hydroxypropyl, 2-aminoethyl, 3-aminopropyl, 2- 
methylaminoethyl, 3-methylaminopropyl, 2-dimethyiaminoethyl, 3- 
dimethylaminopropyl, 2-(morpholin-4-yl)ethyl, 3-(morpholin-4-yl)propyl, 

2- {piperidin-l-yl)ethyl, 3-(piperidin-l-yl)propyl, 2-(piperazm-l-yl)ethyl, 

3- (piperazin-l-yl)propyl, hydroxy, methoxy, 2-hydroxyethoxy, 3- 
hydroxypropoxy, 2-methylaminoethoxy, 3-methylaminopropoxy, 2- 
dimetiiylaminoetho^, 3-dimethylaminopropoxy, 2-(morpholin-4- 
yDethoxy, 3-(morpholin-4-yl)propoxy, 2-(piperidin-l-yl)ethoxy, 3- 
(piperidin-l-yl)propoxy, 2-{pipera2in-l-yl)ethosy or 3-(piperazin-l- 
yl)propoxy, more preferably hydrogen, hydroxy, methoxy, 2-(morpholin- 

4- yl)ethyl, 2-(morpholin-4-yl)ethoxy or 2-(piperidin-l*yl)ethyL 

(3) Another more preferred group of compounds is that wherein: 

Q is -0-; and 

is a group represented by formula (S). 

Within these preferred and more preferred group of compounds, an 
even more preferred group of compounds is that wherein: 




R' is at the 7-position; 
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is hydrogen, alkyl, alkoxy or halo, preferably hydrogen, methyl, 
metho^, fluoro or chloro, most preferably hydrogen. 

Within these preferred and more preferred groups, particularly 
preferred group of compotmds is that wherein: 

is a 4-pyridyl or 4-p3aimidinyl ring optionally substituted with a 
substituent selected from heteroalkyl, -NKR' (where R and R are, 
independently of each other, hydrogen, alkyl, heterocyclylalkyl or 
heteroalkyl), -NR"C(0) R** [where R' is hydrogen or alkyl and R' is 
hydrogen, alkyl or -(alkylene)-X where X is hydroxy, alkoxy, amino, 
10 > > ■ alkylamino, dialkylamino, cycloalkyl, heterocyclyl, optionally 

substituted phenyl, imidazole or -S(0),R' (where n is 0 to 2 and R* is 
alkyl)], -NRSOjR" [where R is hydrogen or alkyl and R" is alkyl or - 
(alkylene)-X where X is hydroxy, alkoxy, amino, alkylamino, 
dialkylamino or -S(0)^R (where n is 0 to 2 and R* is alkyl)) or -OR 
(where R is alkyl or heteroalkyl), more preferably R^ is a 4-pyridyl ring 
optionally substituted at the 2-position with a substituent selected from 
amino, acetylamino, methylazoino, dimethylamino, methylsulfonyl- 
amino, 2-hydro^ethyl, 2-hydroxyethylamino, 3-hydroxypropylamino, 2- 
azninoethylamino, 2-aminoethyl, 3-aminopropyl, 2-dimethylaminoethyl, 
methoxy, 2-hydroxyethoxy or 2-dimethylaminoetho3^. 

R* is an aryl ring, preferably a phenyl ring optionally substituted 
with one or two substituents selected from all^l, halo or -OR where R is 
aU^l, more preferably a phenyl ring substituted with one or two 
substituents selected fit>m methyl, fluoro, chloro or methoxy, most 
preferably 4-fluorophenyl. 

Within these preferred, more preferred and particularly 
preferred groups, an even more preferred group of compounds is that 
wherein: 
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is hydrogen, alkyl, cycloall^l, heteroalkyl, halo, 
heterocyclylalkyl, -OR** (where R** is hydrogen, alkyl, heteroalkyl 
or heterocyclylalhgrl), -(alkylene)-Z'* or -(alkylene)-CO-(alkylene)- 
Z" wherein: 
Z" is cyano; 

-COOR^ where is hydrogen or alkyl; 
-CONR^R"^ where R"^ and R" independently represent 
hydrogen or alkyl or R^ and R^ together with the nitrogen atom 
to which they are attached form a heterocycle; 

-C(=NR'')(NR''R'') where R", R"" and R"" independently 
represent hydrogen or alkyl, or R^ and R^ together are -(CHa)„- 
where n is 2 or 3 and R^ is hydrogen or alkyl; or 
-COR^ where R** is alkyl, heteroalkyl, heterotyclylalkyl, aryl, 
aralkyl, heteroaryl or heteroaralkyl, preferably hydrogen, methyl, ethyl, 
2-hydro^ethyl, 3-hydroxypropyl, 2-aminoethyl, 3-aminopropyl, 2- 
methylaminoethyl, 3-methylaminopropyl, 2-dimethylaminoetiiyl, 3- 
dimethylaminopropyl, 2.(morpholin-4-yl)ethyl, 3-(morpholin-4-yl)propyl, 

2- (piperidin-l-yl)ethyl, 3-(piperidin-l-yl)propyl, 2-(piperazin-l-yl)ethyl, 

3- (piperazin-l-yl)propyl, hydroxy, method, 2-hydroxyethoa^y, 3- 
hydroxy-propoxy, 2-methylaminoethoxy, 3-methylaminoproposy, 2- 
dimethylaminoethoxy, 3-dimethylamino-propoxy, 2-(morpholin-4- 
yDethoxy, 3-(morpholin-4-yl)propoxy, 2-(piperidiQ-l-yl)ethoxy, 3- 
(piperidin-l-yDpropoxy, 2-(pipera2in-l-yl)ethoxy or 3-(pipera2in-l- 
yl)propoxy, more preferably hydrogen, hydroxy, methoxy, 2-(morpholin- 

4- yl)ethyl, 2-(morphoUn-4-yl)ethoxy or 2-(piperidin-l-yl)ethyl. 

(4) Another more preferred group of compounds is that wherein: 



Q is -0-; and 




is a group represented by formula (W). 
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Within these preferred and more preferred groups, an even more 
preferred group of compounds is that wherein: 

is hydrogen, alkyl, alkoxy or halo, preferably hydrogen, methyl, 
methoxy, fluoro or chloro, most preferably hydrogen. 

5 Within these preferred and more preferred groups, particularly 

preferred group of compounds is that wherein: 

is a 4-pyridyl or 4-pyrimidinyl ring optionally substituted with a 
substituent selected from heteroalkyl, -NRR' (where R and R* are, 
independently of each other, hydrogen, alkyl, heterocyclylalkyl or 

10 heteroalkyl), -NR'C(O) R^ [where R* is hydrogen or alkyl and R*" is 
hydrogen, alkyl or -(alkylene)-X where X is hydroxy, alkoxy, amino, 
alkylamino, dialkylamino, cycloalkyl, heterocyclyl, optionally 
substituted phenyl, imidazole or -S(0)^R' (where n is 0 to 2 and R' is 
alkyl)], -NRSOjR" [where R is hydrogen or alkyl and R" is alkyl or - 

15 (alkylene)-X where X is hydroxy, alkoxy, amino, alkylamino, 

dialkylamino or -S(0)„R' (where n is 0 to 2 and R* is alkyl)] or -OR 
(where R is alkyl or heteroalkyl), more preferably R^ is a 4-pyridyl ring 
optionally substituted at the 2-position with a substituent selected from 
amino, acetylamino, methylamino, dimethylamino, methylsulfonyl* 

20 amino, 2-hydroxyethyl, 2-hydroxyethylamino, 3-hydro^^ropylamino, 2- 
aminoethylamino, 2-aminoethyl, 3-aminopropyl, 2-dimethylaminoethyl, 
methoxy, 2-hydroxyetho37 or 2-dimethylaminoethosy. 

R^ is an aryl ring, preferably a phenyl ring optionally substituted 
with one or two substituents selected from alkyl, halo or -OR where R is 
25 alkyl, more preferably a phenyl ring substituted with one or two 
substituents selected from methyl, fluoro, chloro or methoxy, most 
preferably 4-fluorophenyL 
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Exemplarv particularly preferred rni-npn^inHg ^ta: 
3-(4-Fluorophenyl)-l-hydroxy-2-(pyridin-4-yl)-lH-pyTO 
pyridine. 

3-(4-Fluorophenyl)-l-me1hoxy-2-(pyridin-4-yl)-lH-pyrrolo[3,2-b]- 
pyridxpe. 

3-(4-Fluorophenyl)-2-(pyridin-4-yl)-lH-pyrrolo[3,2-b]pyridine, 
3-(4-Fluorophenyl)-2-[2-(2-hydroxyethylainino)pyridin-4-yl]-lH- 
pyrrolo [3 ,2-b] pyridine* 

3-(4-Fluorophenyl)-l-[2-(piperidin-l-yl)ethoxy]-2-(pyridin-4-yl)-lH- 

pyrrolo[3,2-b]-pyridine, 

3-(4-Fluorophenyl)-l-[2-(morpholin-4-yl)ethoxy]-2-(pyridin-4-yl)- 

lH-pyrrolo[3,2-b]-pyridine. 

3.(4-Fluorophenyl)-l-[2-(morpholm-4-yl)ethyl]-2-(pyridin-4-yl)-lH- 

pyrrolo[3,2-b]-pyridine. 

3-(4-Fluorophenyl)-l-[2-(piperidin-l-yl)ethyll-2-(pyridin-4-yl)-lH- 

pyrrolo[3,2-b]pyridine. 

7-(4-nuorophenyl)-6-(pyridan-4-yl)-5H-pyrrolo[2,3-b]pyra2ine, 
6-(2-Ace1ylaniinopyridin-4-yl)-7-(4-fluorophenyl)-5H-pyrrolo[2,3-b]- 

pyrazine. 

A further preferred compound is : 

3-(4-Fluorophenyl)-l-methyl-2-(pyridin-4-yl)-lH-pyrrolo[3,2-bl- 
pyridine. 

It is furHier noted that particularly preferred compounds of 
Formula (I) are those wherein is a 4-pyTidyl or 4-pyrimidinyl ring 
optionally substituted with a substituent selected from heteroalkyl, 
-NRR' (where R and R are, independently of each other, hydrogen, 
al^l, heterocyclylalkyl, heteroalkyl), -NR<;(0) R»> [where R* is 
hydrogen or alkyl and is hydrogen, alkyl or -(alkylene)-X where X is 
hydroxy, alkoxy, amino, alkylamino, dialkylamino, cycloalkyl, 
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heterocyclyl, optionally substituted phenyl, imidazole or -S(0)nR' (where 
n is 0 to 2 and R is alkyl)], -NRSO2R" [where R is hydrogen or alkyl and 
R" is alkyl or -(aliylene>X where X is hydros, alkoxy, amino, 
alkylamino, dialkylamino or -S(0)nR (where n is 0 to 2 and R is alkyl)] 
or -OR (where R is allqrl or heteroalkyl); particularly wherein is 

between B and -CR^-, and ^ is a group represented by formula (S), 
(V) or (W); particularly wherein R2 is an aryl ring; particularly wherein 

is a group represented by formula (S); R^ is at the 7-position; 
and R« is hydrogen, alkyl, alkoxy or halo; particularly wherein Q is 
-NR*-; particularly wherein RS is hydrogen, alkyl, halo or heteroalkyl; 
particularly wherein R^ is a 4-pyridyl or 4-pyrimidiiiyl ring optionally 
substituted with a substituent selected from heteroalkyl, -NRR' (where 
R and R are, independently of each other, hydrogen, allqrl, 
heterocyclylalkyl or heteroalkyl), .NR«C(0)R^ [where R*^ is hydrogen or 
alkyl and R** is hydrogen, alkyl or -(alkylene)-X where X is hydroxy, 
alkoxy, amino, alkylamino, dialkylamino, cycloalkyl, heterocyclyl, 
optionally substituted phenyl, imidazole or -S(0)nR' (where n is 0 to 2 
and R is alkyDl, -NRSO2R" [where R is hydrogen or alkyl and R" is alkyl 
or -(alkylene)-X where X is hydroxy, alkoxy, amino, alkylamino, 
dialkylamino or «S(0)nR (where n is 0 to 2 and R is alkyl)] or -OR 
(where R is alkyl or heteroalliyl); particularly wherein R2 is a phenyl 
ring optionally substituted with one or two substituents selected from 
alkyl, halo or -OR where R is alkyl; particularly wherein R^ is hydrogen, 
aJkyU cycloalkyl, heteroalkyl, acyl, heterocyclylalkyl, -OR^ (where R^ is 
hydrogen, al^l, heteroallqrl or heterocyclylallqrl), •(allgrlene)-Z or 
-(alkylene>-CO-(alkylene)-Z wherein: 




Z is pyano; 
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-COOR^ where is hydrogen or alkyl; 
-CONR*R* where R* is hydrogen or alkyl and R* is 
alkoxy or 

.(allqrlene)-COOR', or R^ and R* together with the nitrogen atom 

to whidi they are attached form a heterocycle; 

.C(=NR^')(NR"R") where R", R" and R" independently 
represent hydrogen or alkyl or R" and R" together are <CE^\- where n 
is 2 or 3 and R^ is hydrogen or alkyl; or 

-COR" where R" is alkyl, heteroalkyl, heterocyclyl- 
alkyl, aryl, aralkyl, heteroaiyl or heteroaralkyl; particularly wherein R* 
is hydrogen, methyl, methoxy, fluoro or chloro; and R^ is a 4'pyridyl ring 
optionally substituted at the 2-position with a substituent selected from 
amino, methylamino, dimethylamino, acetylamino, methylsulfonyl- 
amino, 2-hydroxyethyl, 2.hydro^ethylamino, S-hydroxypropylamino, 2- 
aminoethylamino, 2-aminoethyl, 3-aniinopropyl> 2-dimethylaminoethyl, 
metho^, 2-hydroxyetho3cy or 2-dimethylaminoetho^, partictilarly 
wherein R* is hydrogen; R* is a phenyl ring substituted with one or two 
substituents selected from methyl, fluoro, chloro or methoxy; and R' is 
hydrogen, methyl, chloro, fluoro, 2-hydroxyethyl, 2-aminoethyl or 2- 
dimethylaminoethyl; particularly wherein R* is hydrogen, methyl, ethyl, 
2-hydroxyethyl, 3-hydro3Qrpropyl, 2.aminoethyl, 3-aminopropyl, 2- 
methylaminoethyl, 3-methylamino-propyl, 2-dimethylaminoethyl, 3- 
dimethylaminopropyl, 2-(morpholin-4-yl)ethyl, 3-(morpholin-4-yl)propyl, 

2- (piperidin-l-yl)ethyl, 3-(piperidin-l-yl)propyl, 2-(piperazin-l-yl)ethyl, 

3- (piperazin-l-yl)propyl, hydroxy, methoxy, 2-hydroxyetho2gr, 3- 
hydrox3npropoxy, 2-methylaminoethoxy, 3-methylaminopropoxy, 2- 
dimethylamino-ethoxy, 3-dimethylaminopropoxy, 2-(morpholin-4- 
yDethoxy, 3.(morpholin-4-yl)propoxy, 2-(piperidin-l-yl)etho^j 3- 
(piperidin-l-yl)propoxy, 2-(pipera2in.l-yl)ethoxy or 3-(pipera2in-l- 
yl)propoxy; particularly wherein R^ is 2-(2-hydroxyethylamino)-4- 
pyridyl; R'' is 4-fluorophenyl; R^ is hydrogen; and R^ is hydrogen; 
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namely, 3-(4-fluon>phen7l)-2-[2-(2-hydro^ethylaxxiino)-pyridin-^ 
pyrrolo-[3,2-b]pyxidiiie. 



(V) or (W) also such are preferred wherein Q is -0-; particularly wherein 

is hydrogen, alkyl, cycloalkyl, heteroaliyl, heterocyclylalkyl, halo, 
-OR" (where R** is hydrogen, alkyl, heteroalkyl or heterocyclylalkyl), 
-(alkylene)-Z" or -(alkylene)-CO-(alkylene)-Z" wherein: 

Z" is cyano; 

-COOR** where R" is hydrogen or alhyl; 
-CONR*^R" where R"* and R"^ independently represent 
hydrogen or alkyl or R^ and R^ together with the nitrogen atom 
to which they are attached form a heterocyde; 

«C(=NR")(NR*^*') where R", R" and R"* independently 
represent hydrogen or alkyl, or R" and R^ together are -(CH^)^- 
where n is 2 or 3 and R^ is hydrogen or alkyl; or 

-COR^ where R'' is alkyl, heteroalkyl, heterocyclylalkyl, 
aryl, aralkyl, heteroaryl or heteroaralkyl; particularly wherein R^ is a 4- 
pyridyl or 4-pyrimidinyl ring optionally substituted with a substituent 
selected from heteroalkyl, -NRR' (where R and R are, independently of 
each other, hydrogen, alkyl, heteropyclylalkyl or heteroalkyl), 
-NR*C(0)R*' [where R* is hydrogen or al^l and R^ is hydrogen, alkyl or 
-(alkylene)-X where X is hydroxy, alkoxy, amino, alkylamino, 
dialkylamino, cydoall^l, heterocydyl, optionally substituted phenyl, 
imidazole or -S(0),R' (where n is 0 to 2 and R* is alkyl)], -NRSO^R" 
[where R is hydrogen or al^l and R" is alkyl or -(alkylene)-X where X is 
hydroxy, alkos^, amino, alkylamino, diaUylamino or -S(0)^R' (where n 
is 0 to 2 and R is alkyl)] or -OR (where R is alkyl or heteroall^l); 
particularly wherein R' is a phenyl ring optionally substituted with one 



Among those preferred compounds of formula I in which 



IS 



between B and -CR^-, and 




is a group represented by formula (S), 
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or two substituents selected finom alkyl, halo or -OR where R is alkyl; 
particularly wherein R^ is hydrogen^ methyl, methoxy, fluoro or chloro; 
and R* is a 4-pyridyl ring optionally substituted with a substituent 
selected from amino, methylamino, dimethylaminoy acetylamino, 
methylsulfonylamino, 2-hydroxyethyl, 2-hydroxyethylamino, 2- 
aminoethyl, 2-dimethylamiaoethyl, methoxy, 2-hydroxyethoxy or 2- 
dimethylaminoetho^; particiilarly wherein R^ is hydrogen; and is a 
phenyl ring substituted with one or two substituents selected from 
methyl, fluoro, chloro or methoxy; particularly wherein R^ is hydrogen, 
methyl, ethyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-aminoethyl, 3-amino- 
propyl, 2-methylaminoethyl, 3-methylaminopropyl, 2-HiTnethylamino- 
ethyl, 3-dimethylaminopropyl, 2-(morpholin-4-yl)ethyl, 3-(morpholin-4- 
yl)propyl, 2-(piperidin-l-yl)ethyl, 3-(piperidin-l-yl)propyl, 2-(piperazin- 
l-yl)ethyl, 3-(piperazin-l-yl)propyl, hydros, methoxy^ 2-hydroxyethoxy, 
S-hydroxypropo^QT, 2*methylaminoetho:Qr, 3-methylaminopropoxy, 2- 
dimethylaminoetiioxy, 3-dimethylaminopropo^, 2-(mozpholin-4-yl)- 
ethoxy, 3-(morpholin-4-yl)prop03^, 2-(piperidin-l-yl)ethosy, 3-(piperidin- 
l-yl)propoxy, 2-(piperazin-l-yl)ethoxy or 3-(piperazin-l-yl)proposy. 

Among those preferred compounds of formula I in which is 

between B and -CR\ and ^ is a group represented by 
formula (S), (V) or (W) and R* is an aryl ring, also such are preferred 

wherein ^'^^ is a group represented by formula (W); and R^ is 
hydrogen, aliyl, halo, -NRC(0)R" [where R is hydrogen, alkyl or 
hydroxyalkyl and R" is hydrogen, alkyl, cycloalkyl or -(alkylene)-X 
where X is hydroxy, alkoxy, amino, alkylamino, dialkylamino, 
heterocyclyl or -S(0)„R (where n is 0 to 2 and R' is alkyl)] or -NRSO^R" 
[where R is hydrogen or alkyl and R" is alkyl or -(alkylene)-X where X is 
hydroxy, alkoxy, amino, alkylamino, dialkylamino or -S(0)„R' (where n 
is 0 to 2 and R' is alkyl)]; particularly wherein Q is -NR^-; particularly 
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wherein is a 4-pyridyl or 4-pyTiixddinyl ring optionally substituted 
with a substituent selected from heteroaUgrl, -NRR' (where R and R' are, 
independently of each other, hydrogen, alkyl, heteroqyclylalkyl or 
heteroalkyl), -NR*C(0) R** [where R' is hydrogen or alkyl and R** is 
hydrogen, alkyl or -(alkylene)-X where X is hydroxy, alkoxy, amino, 
alkylamino, dialkylamino, cycloalkyl, heterocyclyl, optionally 
substituted phenyl, imidazole or -S(0)„R (where n is 0 to 2 and R' is 
alkyl)], -NRSOjR" [where R is hydrogen or alkyl and R" is alkyl or 
-(alkylene)-X where X is hydroxy, alkoxy, amino, alkylamino, 
dialkylamino or "S(0)„R (where n is 0 to 2 and R is alkyl)] or -OR 
(where R is alkyl or heteroalkyl); particularly wherein R* is a phenyl 
ring optionally substituted with one or two substituents selected from 
alkyl, halo or -OR where R is alkyl; particularly wherein R* is hydrogen, 
alkyl, cycloall^l, heteroalkyl, a<yl, heterocyclylalkyl, -OR* (where R* is 
hydrogen, alkyl, heteroalkyl or heterocyclylalkyl), -(alkylene)-Z or 
-(alkylene)-CO-(alkylene)-Z wherein: 

Z is cyano; 

-COOR^ where R' is hydrogen or alkyl; 
-CONR^R*" where R* is hydrogen or allgrl and R^ is 

alkoxy or 

-(alkylene)-COOR', or R* and R* together with the nitrogen atom 

to which they are attached form a heterocyde; 

.C(=:NR'*)(NR"R") where R'', R" and R" independenUy 

represent hydrogen or alkyl or R" and R" together are -(CH^)^- 

where n is 2 or 3 and R" is hydrogen or alkyl; or 

-COR** where R" is allgrl, heteroalkyl, heterocyclyl- 
alkyl, aiyl, aral^l, heteroaryl or heteroaralkyl; particularly wherein R® 
is at the 6-position and is selected from hydrogen, methyl, methoxy, 
fluoro, chloro, amino or acetylamino; and R* is a 4-pyridyl ring 
optionally substituted at the 2-position with a substituent selected from 
amino, methylamino, dimethylamino, acetylamino, methylsulfonyl- 
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amino, 2-hydroxyethyl, 2-hydroxyethylamino, S-hydro^ropylamino, 2- 
aminoethylamino, 2-azniiioethyl, S-aminopropyl^ 2-dimethyl-aiQinoethyl, 
methosy, 2-hydrozyetho^ or 2-dimethylaixunoethox3^paiticularly 
wherein is hydrogen; and is a phenyl ring substituted with one or 
two substituents selected from methyl, fluoro, chloro or methoxy; 
particularly wherein R* is hydrogen, methyl, ethyl, 2-hydroxyethyl, 3- 
hydroxypropyl, 2-aminoethyl, 3-aminopropyl, 2-methylaminoethyl, 3- 
methylamino-propyl, 2-dimethyIa mi n oethyl, 3-dimethylaminopropyl, 2- 
(morpholin-4-yl)ethyl, 3-(morpholin-4-yl)propyl, 2-(piperidin-l-yl)ethyl, 

3- (piperidin-l-yl)propyl, 2-(piperazin-l-yl)ethyl, 3-(pipera2dn-l-yI)propyl, 
hydroxy, methoxy, 2-hydroxyethoxy, 3-hydroxypropoxy, 2-methylamino- 
etho:^, 3-methylaminopropoxy, 2-dimethylamino-ethoxy, 3-dimethyl- 
aminopropoxy, 2-(morpholin-4-yl)ethoxy, 3-(morpholih-4-yl)propo^, 2- 
(piperidin-l-yl)ethoxy, 3-(piperidin-l-yl)propoxy, 2-(piperazin-l-yl)- 
ethoxy or 3-(pipera2in-l-yl)propo3gr; particularly wherein R* is 2-acelyl- 
aminopyridyl, R* is 4-fluorophenyl, and R* is hydrogen namely 6-12' 
ace1ylaminopyridin-4-yl]-7-(4-fluorophenyl)-5H-pyrrolo[2,3-blpyra2i^ 

Among those preferred compounds of formula I in which is 

between B and -CR\ R' is an aryl ring, ^ is a group represented 
by formula (W); and R® is hydrogen, alforl, halo, -NRC(0)R" [where R is 
hydrogen, alkyl or hydroxyalkyl and R" is hydrogen, alkyl, cycloallgrl or 
-(allQrlene)-X where X is hydroxy, alkoxy, amino, alkylamino, 
dialkylamino, heterocyclyl or -S(0)„R (where n is 0 to 2 and R* is alkyDJ 
or -NRSOaR" [where R is hydrogen or alkyl and R" is alkyl or 
-(alkyleneVX where X is hydroxy, alkoxy, amino, alkylamino, 
dialkylamino or -SCO^R (where n is 0 to 2 and R' is alkyl)], also such 
are preferred wherein Q is -0-; particularly wherein R^ is a 4-pyridyl or 

4- pyrimidinyl ring optionally substituted with a substituent selected 
from heteroalkyl, -NRR (where R and R are, independently of each 
other, hydrogen, alhyl, heterocyclylalkyl or heteroalkyl), -NR'C{0) R*" 



wo 99/20624 PCT/EP98/06472 

-57^ 

[where R* is hydrogen or alkyl and R*' is hydrogen, alkyl or -(alkylene)*X 
where X is hydroxy, alkoxy, amino, alkylamino, dialkylamino, 
qrcloall^l, heterocyclyl, optionally substituted phenyl, imidazole or 
^S(0),R* (where n is 0 to 2 and R' is alkyl)], -NRSO^R" [where R is 

5 hydrogen or alkyl and R" is alkyl or -(alkylene)-X where X is hydroxy, 
alkoxy, amino, alkylamino, dialkylamino or -S(0)^R* (where n is 0 to 2 
and R is alkyl)] or -OR (where R is alkyl or heteroalkyl); particularly 
wherein R^ is a phenyl ring optionally substituted with one or two 
substituents selected from alkyl, halo or -OR where R is alkyl; 

10 particularly wherein R® is hydrogen, methyl, methosgr, fluoro or chloro; 
and R^ is a 4-pyridyl ring optionally substituted at the 2-position with a 
substituent selected from amino, methylamino, dimethylamino, 
acetylamino, methylsulfonylamino, 2-hydroxyethyl, 2-hydroxyethyl- 
amino, 3-hydroxypropylamino, 2-ammoethylamino, 2-aminoethyl, 3- 

15 aminopropyl, 2-dimethylaminoethyl, metho^, 2-hydroxyetho^ or 2- 
dimethylaminoethosy; particularly wherein R^ is hydrogen; R' is a 
phenyl ring substituted with one or two substituents selected from 
methyl, fluoro, chloro or metho^Qr. 

A subgroup of the compounds of formula I are those wherein R® is 
20 hydrogen, alkyl, heteroalkyl, heterocyclylalkyl, halo, cyano, nitro, 
amino, monosubstituted amino, disubstituted amino, -COOR^^, 
-(alkylene).C00Ri4 (where Ri^ is hydrogen or alkyl), -CONRisRie 
(where R^^ and R^^ independently represent hydrogen or alkyl, or R^^ 
and R16 together with the nitrogen atom to which Hiey are attached 
25 form a heterocyde), -S(0)nR" (where n is an integer from 0 to 2 and Ri7 
is alkyl, amino, monosubstituted amino or disubstituted amino) or -OR^® 
(where Ri® is hydrogen, allgrl, heteroal^l or heterocyclylalkyl). Among 
these compounds such are preferred wherein is between B and 

-CR1-, and ^ is a group represented by formula (S), (V) or (W); 

. CEL. 

30 particularly wherein R2 is an aryl ring; particularly wherein ^ is a 
group represented by formula (S); R^ is at the 7-position; and R^ is 



wo 99/20624 



-58- 



PCT/EP98/06472 



hydrogen, alkyl, alkoxy or halo; particularly wherein Q is -NR^; 
particiUarly wherein R3 is hydrogen, alkyl, halo or heteroalkyl; 
particularly wherein is a 4-pyridyl or 4-pyrimidinyl ring optionally 
substituted with with a substituent selected from heteroalkyl, -NRR' 
(where R and R' are independently of each other hydrogen, alkyl or 
heteroalkyl), or -OR (where R is alkyl or heteroalkyl); particularly 
wherein R^ is a phenyl ring optionally substituted with one or two 
substituents selected from alkyl, halo or -OR where R is alkyl; 
particularly wherein R^ is hydrogen, alkyl, cycloalkyl, heteroall^rl, acyl, 
heterocyclylalkyl, -OR^ (where R^ is hydrogen, alkyl, heteroalkyl or 
heterocyclylalkyl), -(alkylene)-Z or -(alkylene)-CO-(alkylene)-Z wherein: 

Z is cyano; 

-COOR' where R' is hydrogen or alkyl; 
-CONR^R® where R® is hydrogen or alkyl and R* is alkoxy 
or -(alkylene)-COOR^, or R* and R® together with the nitrogen 
atom to which they are attached form a heterocycle; 

-C(=NR")(NR"R'') where R'°, R" and R" independently 
represent hydrogen or alkyl or R" and R" together are -(CH^)^- where n 
is 2 or 3 and R" is hydrogen or alkyl; or 

-COR^^ where R'^ is alkyl, heteroalkyl, heterocyclylalkyl, 
aiyl, aralkyl, heteroaryl or heteroaralkyl; particularly wherein R^ is 
hydrogen, methyl, methoxy, fluoro or chloro; and R' is a 4-pyridyl ring 
optionally substituted at the 2-position with a substituent selected from 
amino, methylamino, dimethylamino, 2-hydroxyethyl, 2-hydroxy- 
ethylamino, 3-hydroxypropylamino, 2-aminoethylamino, 2-aminoeUiyl, 
3-aminopropyl, 2-dimethyl-aminoethyl, methosy, 2-hydroxyethoi^ or 2- 
dimethylamino-ethozsr, particularly wherein R^ is hydrogen; R' is a 
phenyl ring substituted with one or two substituents selected from 
methyl, fluoro, chloro or methos^, and R' is hydrogen, methyl, chloro, 
fluoro, 2-hydroxyethyl, 2-aminoethyl or 2-dimethylaminoetiiyl; 
particularly wherein R^ is hydrogen, methyl, ethyl, 2-hydroxyetiliyl, 3- 
hydroxypropyl, 2-aminoethyl, 3-aminopropyl, 2-methylaminoethyl, 3- 
methylamino-propyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 2- 
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(morpholiii«4-yl)ethyl, 3-(morpholin-4-yl)propyl, 2-(piperidin-l-yl)ethyl, 
3-(piperidin-l-yl)propyl, 2-(piperazin-l'-yl)ethyl, 3-(piperazin-l-yl)propyl, 
hydro3^, methoxy, 2-hydroxyetho3gr, S-hydroxypropoxy, 2-methyl- 
anunoethoxy, S-methylaminopropoxy, 2-dimethylainino-ethozy, 3- 
dimethylaminopropoxy, 2-(morpholin-4-yl)ethoxy, 3-(morpholm-4- 
yl)propoxy, 2-(piperidin-l-yl)ethoxy, 3-(piperid[in-l-yl)propoxy, 2- 
(piperazin-l-yl)ethoxy or 3-(piperazin-l-yl)propoxy; partiaalarly wherein 

is 4-pyridyl; is 4-fluorophenyl; R^ is hydrogen; and R* is methyl; 
namely, 3-(4-fluorophenyl)-l*methyl-2-(pyridin-4-yl)-lH-pyrrolo-[3,2- 
bjpyridine. 

Among those preferred compoimds of formula I in which is 
hydrogen, alkyl, heteroalkyl, heterocyclylalkyl, halo, cyano, nitro, 
amino, monosubstituted amino, disubstituted amino, *COOR^*, 
-(alkylene)-COOR" (where R" is hydrogen or alkyl), -CONR^'R'' (where 
R^' and R'^ independently represent hydrogen or alkyl, or R^^ and R^® 
together with the nitrogen atom to which they are attached form a 
heterocycle), -S(0)^R" (where n is an integer from 0 to 2 and R'^ is alkyl, 
amino, monosubstituted amino or disubstituted amino) or -OR^^ (where 
R" is hydrogen, alkyl, heteroalkyl or heterocyclylalkyl), is 

gC 

between B and -CR*-,R* is an aryl ring and ^ is a group 
represented by formula (S); R^ is at the 7-position; and R' is hydrogen, 
al^l, alkoxy or halo also such are preferred wherein Q is -0-; 
particularly wherein R* is hydrogen, alkyl, cycloalkyl, heteroalkyl, 
heterocyclylalkyl, halo, -OR** (where R"* is hydrogen, alkyl, heteroalhgrl 
or heterocyclylalkyl), -(al^lene)-Z" or .(alkylene)-CO-(alkylene)-Z- 
wherein: 



Z" is cyano; 

-COOR** where R^ is hydrogen or alkyl; 
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-CONR*R" where R** and independently represent 
hydrogen or aUyl or R^ and R^ together with the nitrogen atom 
to which they are attached form a heterocycle; 

-C(=NR*')(NR"R"^ where R", R"* and R" independently 
represent hydrogen or alkyl, or R" and R" together are -(CH2V 
where n is 2 or 3 and R* is hydrogen or alkyl; or 

-COR^Vhere R'° is alkyl, heteroalkyl, hetcrocyclylalkyl, 
aryl, aralkyl, heteroaiyl or heteroaralkyl; particialarly wherein R* is a 4- 
pyridyl or 4-pyrimidinyl ring optionally substituted with a substituent 
selected from heteroalkyl, -NRR' (where R and R are independently of 
each other hydrogen, alkyl or heteroalkyl) or -OR (where R is alkyl or 
heteroalkyl); particularly wherein R^ is a phenyl ring optionally 
substituted with one or two substituents selected from alkyl, halo or 
-OR where R is allgrl; particularly wherein R® is hydrogen, methyl, 
metho2cy, fluoro or chloro; and R* is a 4*pyridyl ring optionally substi- 
tuted with a substituent selected from amino, methylamino, dimethyl- 
amino, 2-hydroxyethyl, 2-hydro3yethylamino, 2-aminoethyl, 2-dimethyl- 
aminoethyl, methoxy, 2-hydroxyethoxy or 2-dimethylaminoetho2y; 
particularly wherein R* is hydrogen; and R* is a phenyl ring substituted 
with one or two substituents selected from methyl, fluoro, chloro or 
metho^; particularly wherein R' is hydrogen, methyl, ethyl, 2-hydro3gr- 
ethyl, 3-hydroxypropyl, 2-aminoethyl, 3-aminopropyl, 2-methylamino- 
ethyl, 3-methylamino-propyl, 2-dimethylaminoethyl, 3-dimethylamino- 
propyl, 2-(morpholin-4-yl)ethyl, 3«<morpholin-4-yl)propyl, 2-(piperidin-l- 
yDethyl, 3-<piperidin-l-yl)propyl, 2-(piperazin-l-yl)ethyl, 3-(piperazin-l- 
yl)propyl, hydroxy, methoxy, 2-hydroxyethoxy, 3-hydroxy-propoxy, 2- 
methylaminoethoxy, 3-methylaminopropo2g^, 2-dimethylaminoethoxy, 3- 
dimethylaminopropoxy, 2-(morpholin-4-yl)ethoxy, 3-(morpholin-4- 
yl)propoxy, 2-(piperidin-l-yl)etho^, 3-(piperidin-l-yl)propoxy, 2- 
(piperazin-l-yl)etho3gr or 3-(piperazin-l-yl)propoxy. 
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Among those preferred compounds of formiila I in which is 
hydrogen, alkyl, heteroalkyi, heterocyclylall^l, halo, cyano, nitro, 



amino, monosubstituted amino, disubstituted amino, -COOR^^, 
-(alkylene)-COORw (where R" is hydrogen or alkyl), -CONR^sRie 
(where R^^ and R^^ independently represent hydrogen or allsyl, or R^^ 
and Ri« together with the nitrogen atom to which they are attached 
form a heterocycle), -S(0)nR^'' (where n is an integer from 0 to 2 and R^^ 
is alkyl, amino, monosubstituted amino or disubstituted amino) or -OR^^ 
(where R^^ is hydrogen, alkyl, heteroalkyl or heterocyclylalkyl), is 



between B and -CR^-, and 




is a group represented by formula (S), 



(V) or (W) and R^ is an aryl ring, also such are preferred wherein ^ 
is a group represented by formula (W); and R^ is hydrogen, alkyl or halo; 
particularly wherein Q is -NR^-; particularly wherein R^ is a 4-pyridyl 
or 4-pyrimidinyl ring optionally substituted with a substituent selected 
from heteroalkyl, -NRR' (where R and R are independently of each 
other hydrogen, alkyl or heteroalkyl) or -OR (where R is alkyl or 
heteroalkyl); particularly wherein R^ is a phenyl ring optionally 
substituted with one or two substituents selected from alkyl, halo or 
-OR where R is alhyl; particularly wherein R* is hydrogen, alkyl, 
cycloalkyl, heteroalkyl, acyl, heterocyclylalkyl, -OR* (where R^ is 
hydrogen, alkyl, heteroalkyl or heterocyclylalkyl), -(alkylene)-Z or 
-(alkylene)-CO-(alkylene)-Z wherein: 

Z is cyano; 

-COOR^ where R' is hydrogen or alkyl; 
-CONR^® where R^ is hydrogen or alkyl and R^ is 

alkoxy or 

-(alkylene)-COOR\ or R® and R^ together with the nitrogen atom 
to which they are attached form a heterocycle; 
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•C(=NR^^)(NR"R") where R". R" and R" independently 
represent hydrogen or dSkyl or R" and R" together are -(CHj)^- 
where n is 2 or 3 and R" is hydrogen or al^l; or 

-C0R13 where Ri3 is alkyl, heteroalkyl, heterocyclyl- 
alkyl, aryl, aralkyl, heteroaryl or heteroaralkyl; particularly wherein R® 
is hydrogen, methyl, methoxy, fluoro or chloro; and R^ is a 4-p)rridyl ring 
optionally substituted at the 2-position with a substituent selected from 
amino, methylamino, dimethylamino, 2-hydroxyethyl, 2-hydroxy- 
ethylamino, 3-hydroxypropylamino, 2-aminoethylamino, 2-aminoethyl, 

3- aminopropyl, 2-dimethyl-aminoethyl, methoxy, 2-hydroxyethoxy or 2- 
dimethylaminoethozy; particularly wherein R^ is hydrogen; and R^ is a 
phenyl ring substituted with one or two substituents selected from 
methyl, fluoro, chloro or methoxy; particularly wherein R^ is hydrogen, 
methyl, ethyl, 2-hydro3cyethyl, 3-hydroxypropyl, 2-aminoethyl, 3- 
aminopropyl, 2-methylaminoethyl, 3-methylamino-propyl, 2-dimethyl^ 
aminoethyl, 3-dimethylaminopropyl, 2-(morpholin-4-yl}ethyl, 3- 
(morpholin-4-yl)propyl, 2-{piperidin-l-yl)ethyl, 3-(piperidin-l-yl)propyl, 
2-(pipera2in-l-yl)ethyl, 3-(pipera2in-l-yl)propyl, hydroxy, methoxy, 2- 
hydroxyethoxy, 3-hydroxypropoiar, 2-methylaminoethoxy, 3-methyl- 
aminopropoxy, 2-dimethylamino-ethoxy, 3-dimethylaminopropoxy, 2- 
(morpholin-4-yl)ethosy, 3-(morpholin-4-yl)propoxy, 2-(piperidin-l- 
yDethoxy, 3-(piperidin-l-yl)propoxy, 2-(piperazin-l-yl)ethoxy or 3- 
(piperazin-l-yl)propoxy; particularly wherein R^ is 4-pyridyl; R^ is 4- 
fluorophenyl; and R* is hydrogen; namely, 7-(4-fluorophenyl)-6-(pyridin- 

4- yl)-5H-pyrrolo[2,3-b]pyrazine. 

Among those preferred compounds of formula I in which R^ is 
hydrogen, alkyl, heteroallgrl, heterocyclylallsyl, halo, cyano, nitro, 
amino, monosubstituted amino, disubstituted amino, -COOR^^, 
-(alkylene)-C00Ri4 (where R" is hydrogen or alkyl), ^CONRisRw 
(where R^^ and R^^ independently represent hydrogen or alkyl, or R^5 
and Ri^ together with the nitrogen atom to which they are attached 
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10 



15 



20 



form a heterocyde), -S(0)nR^^ (where n is an integer from 0 to 2 and R^^ 
is alkyl, amino, monosubstituted amino or disubstituted amino) or -OR^^ 



represented by formula (W); and R^ is hydrogen, alkyl or halo also such 
are preferred wherein Q is -Os particularly wherein R^ is a 4-pyridyl or 
4-pyrimidinyl ring optionally substituted with a substituent selected 
from heteroalkyl, -NRR' (where R and R' are independently of each 
other hydrogen, alkyl or heteroalkyl), or -OR (where R is alkyl or hetero- 
alkyl); particularly wherein R^ is a phenyl ring optionally substituted 
with one or two substituents selected from alkyl, halo or -OR where R is 
alkyl; particularly wherein R^ is hydrogen, methyl, methoxy, fluoro or 
chloro; and R^ is a 4-pyridyl ring optionally substituted at the 2-position 
with a substituent selected from amino, methylamino, dimethylamino, 
2-hydro3grethyl, 2-hydroxyethylaDiino, 3-hydroxypropylamino, 2- 
aminoethylamino, 2-aminoethyl, 3-aminopropyl, 2-dimethyl-aminoethyl, 
methoxy, 2-hydroxyethoxy or 2-dimethylaminoethoxy; particularly 
wherein R^ is hydrogen; and R^ is a phenyl ring substituted with one or 
two substituents selected from methyl, fluoro, chloro or methoxy. 

Another subgroup of the compounds of formula I is the group of 
compounds represented by Formula (la): 



(where R^^ is hydrogen, alkyl, heteroalkyl or heterocyclylaliyl), 



is 





(la) 



wherein: 



Q is -NR*-, -O- or -S- wherein: 
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is Iqrdrogen, aU^l, alkenyl, alkynyl, haloal^l, cycloalkyl, 
cycloalkylalkyly heteroalkyl, acyl, arallcyl, heteroaralkyl, 
heterocyclyl, heteropyclylalkyl, heterocyclylcarbonyl, -OR* (where 
R* is hydrogen, aXkyl, heteroalkyl or heterotydylaliyl), 
-(alkylene)-Z or 

-(allsylene)-CO-(alkylene)-Z wherein: 
Z is cyano; 

-COOR^ where R' is hydrogen or alkyl; 

-CONR'R' where R* and R^ mdependently represent 
hydrogen, alkyl or alkoxy, or R* and R® together with the nitrogen 
atom to which they are attached form a heterocycle; 

-C(^NR'')(NR"R") where R'', R" and R" independently 
represent hydrogen or alkyl, or R" and R" together are -(CH^V 
where n is 2 or 3 and R" is hydrogen or alkyl; or 

-COR" where R" is alkyl, heteroalkyl, heterocyclylalkyl, 
aryl, aralkyl, heteroaxyl or heteroaralkyl; 
one of A and B is nitrogen and the other is -CR®- wherein: 

R* is hydrogen, alkyl, heteroalkyl, heterocyclylalkyl, halo, cyano, 
nitro, amino, monosubstituted amino, disubstituted amino, 
-COOR", -(alkylene)COOR" (where R'' is hydrogen or alkyl), 
-CONR"R'® (where R" and R" mdependently represent hydrogen 
or allgrl or R" and R" together with the nitrogen atom to which 
they are attached form a heterocycle), -S(0)„R*' (where n is an 
integer from 0 to 2 and R" is alkyl, amino, monosubstituted 
amino or disubstituted amino ) or -OR^* (where R'* is hydrogen, 
alkyl, heteroalkyl or heterocyclylalkyl); 
R^ is heteroaryl; 
R* is aryl or heteroaryl; and 

R"" is hydrogen, alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, 

cydoalkyl, cycloalkylalkyl, cycloalkylthio, aralkyl, heteroaralkyl, 
heterocyclyl, heterocyclylalkyl, halo, cyano, nitro, amino, 
monosubstituted amino, disubstituted amino, acylamino, 
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sulfonylamino, -OR'^ (where is hydrogen, alkyl, heteroalkyl or 
heterocyclylalkyl), -COOR** (where R*" is hydrogen or allqrl), 
-CONR"R" (where R" and R** independently represent hydrogen 
or al^l, or R^^ and R^ together with the sitrogen atom to which 
they are attached form a heterocycle), -S(0)„R" (where n is an 
integer from 0 to 2 and R^ is alkyl, heteroalkyl, amino, 
monosubstituted amino or disubstituted amino), -(alkylene)-Z" or 
-(alkylene)-CO-(alkylene)-Z" wherein: 
Z" is cyano; 

-COOR" where R" is hydrogen or alkyl; 
-CONR**R'* where R"^ and R""' independently represent 
hydrogen or alkyl, or R^ and R^ together with the nitrogen atom 
to which they are attached form a heterocycle; 

^C(=NR'')(NR''R'') where R"", R"" and R"" independently 
represent hydrogen or alkyl, or R"" and R" together are -(CHj)„- 
where n is 2 or 3 and R** is hydrogen or alkyl; or 

-COR*" where R*" is alkyl, heteroalkyl, heterocyclylalkyl, 
aryl, aralkyl, heteroaiyl or heteroaralkyl; and 
their pharmaceutically acceptable salts, prodrugs, individual isomers, 
and mixtures of isomers. Among the compounds such are preferred 
wherein A is nitrogen; particularly wherein Q is -NR*-; particularly 
wherein Q is -NR^-, particularly wherein R2 is an aryl ring; particularly 
wherein R^ is at the 7-position; and R® is hydrogen, alkyl or halo; 
particularly wherein R3 is hydrogen, alkyl, halo or heteroalkyl; 
particularly wherein Ri is a 4-pyridyl or 4-pyrimidinyl ring optionally 
substituted with a substituent selected from heteroalkyl, -NRR' (where 
R and R' are independently of each other hydrogen, alkyl or 
heteroalkyl), or -OR (where R is alkyl or heteroalkyl); particularly 
wherein R^ is a phenyl ring optionally substituted with one or two 
substituents selected from alkyl, halo or -OR where R is alkyl; 
particularly wherein is hydrogen, alkyl, cycloallgrl, heteroallgrl, apyl, 
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heterocyclylalkyl, -OR* (where is hydrogen, alkyl, heteroalkyl or 
heterocydylalkyl), -(alkylene)-Z or -(alkylene)-CO-(alkylene)-Z wherein: 

Z is cyano; 

-COOR^ where R' is hydrogen or alkyl; 

-CONRW where R* and R^ independently represent 

hydrogen or alkyl or R® and R' together with the nitrogen atom to 

which they are attached form a heterocycle; 

.C(=NR'")(NR"R") where R'\ R" and R" independently 

represent hydrogen or alkyl or R^** and R" together are -(CHj)„- 

where n is 2 or 3 and R" is hydrogen or alkyl; or 

-C0R13 where Ri3 is alkyl, heteroalkyl, heterocyclyl- 
alkyl, aryl, aralkyl, heteroaiyl or heteroaralkyl; particularly wherein R^ 
is hydrogen, methyl, fluoro or chloro; and R^ is a 4-pyridyl ring 
optionally substituted with a substituent selected from amino, methyl- 
amino, dimethylamino, 2-hydroxyethyl, 2-hydroxyethylamino, 2- 
aminoethyl, 2-dimethylaminoethyl, methoxy, 2-hydroxyethoxy or 2- 
dimethylaminoethoxy; particularly wherein R^ is hydrogen; R2 is a 
phenyl ring substituted with one or two substituents selected from 
methyl, fluoro, chloro or methoxy; and R3 is hydrogen, methyl, chloro, 
fluoro, 2-hydroxyethyl, 2-ammoethyl or 2-dimethylaminoethyl; 
particularly wherein R^ is hydrogen, methyl, ethyl, 2-hydroxyethyl, 3- 
hydroaypropyl, 2-aixdnoethyl, 3-aminopropyl, 2-methylaminoethyl, 3- 
methylamino-propyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 2- 
(morpholin-4-yl)ethyl, 3-(morpholin-4-yl)propyl, 2-(piperidin-l-yl)ethyl, 
3-(piperidin-l-yl)propyl, 2-(pipera2in-l-yl)ethyl, 3-(piperazin-l-yl)propyl, 
hydroxy, metho3gr, 2-hydro3Qrethoxy, 3-hydro3^ropoxy, 2-methylamino- 
ethozy, 3-methylaminopropo^, 2-dimethylamino-ethoxy, 3-dimethyl- 
aminopropoxy, 2-(morpholin-4-yl)ethoxy, 3-(morpholin-4-yl)propoxy, 2- 
(piperidin-l-yl)etho^, 3-(piperidin-l-yl)propoxy, 2-(piperazin-l-yl)- 
ethoxy or 3-(piperazin-l-yl)proposy; particularly wherein R^ and R* are 
hydrogen; Ri is 4-pyridyl; and R^ is 4-fluorophenyl; namely, 3-(4- 
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fluorophenyl)-2-(pyridyl-4-yl)-lH-pyrn)lo[3,2-b]pyridm particularly 
wherein Rs is hydrogen; is methoxy; Ri is 4-pyridyl; and R^ is 4- 
fluorophenyl; namely, 3^4-fluorophenyl)-l-metho:Rr-2-(pyridyl-4-yl)-lH- 
pyrrolo[3,2-b]pyridine; particularly wherein R^ is hydrogen; R^ is 2- 
(niorpholin-4-yl)ethoxy; R^ is 4-pyridyl; and W is 4-fluorophenyl; 
namely, 3-(4-fluorophenyl)-l-[2'(morpholin-4-yl)ethoxy]-2-(pyridyl-4-yl)- 
lH-pyrrolo[3,2-b]pyridine; particularly wherein W is hydrogen, R^ is 
hydroxy, Ri is 4-pyridyl, and R2 is 4-fluorophenyl; namely 3-(4- 
fluorophenyl)-l-hydroxy-2-(pyridin-4-yl)-lH-pyrroloI3,2-b]pyridine; 

particularly wherein Rs is hydrogen, R* is 2-(piperidin-l-yl)ethoxy, Ri is 
4"pyridyl, and B? is 4-fluorophenyl, namely 3-(4-fluorophenyl)-l-(2- 
piperidin-l-yl)ethoxy]-2-(pyridin-4-yl)-lH-pyn*olo[3,2-b]pyridine; 
particialarly wherein R3 is hydrogen; R* is 2-(morpholin-4-yl)ethyl; R^ is 
4-pyridyl; and R^ is 4-fluorophenyl; namely, 3-(4-fluorophenyl)-l-[2- 
(morpholin-4-yl)ethyl]-2-(pyridyl-4-yl)-lH-pyrrolo[3,2-b]pyridine; 
particularly wherein R3 is hydrogen, R^ is 2-(piperidin-l-yl)ethyl; R^ is 
4-pyridyl, and R3 is 4-fluorophenyl, namely 3-(4-fluorophenyl)-l-(2- 
piperidin-l-yl)ethyl]-2-(pyridin-4-yl)-lH-pyrrolo[3,2-b]pyridine. 

Among those preferred compounds of formula la wherein A is 
nitrogen also such are preferred wherein Q is -O- or -S-; particularly 
wherein R2 is an aryl ring, and R^ is at the 7-position; particularly 
wherein R^ is hydrogen, alkyl, cycloalkyl, heteroalkyl, heterocyclylalkyl, 
halo, -OR'^where R'' is hydrogen, alkyl, heteroalkyl or heterocyclyl- 
allQrl), -(alkylene)-Z" or .(alkylene)-CO-(alkylene)-Z" wherein: 

Z" is cyano; 

-COOR"* where R^ is hydrogen or alkyl; 

-CONR^"^ where R^ and R"" independently represent 
hydrogen or alkyl or R^ and R^ together with the nitrogen atom 
to which they are attached form a heterocycle; 



wo 99/20624 PCT/EP98/06472 

-68- 

-C(=NR")(NR*'R*') where K*', R"" and R*' independently 
represent hydrogen or alkyl, or R" and R" together are -(CHj)„- 
where n is 2 or 3 and R^ is hydrogen or alkyl; or 

-COR30 where R^o is alkyl, heteroalkyl, heterocyclyl- 
alkyl, aryl, aralkyl, heteroaryl or heteroaralkyl; particularly wherein Ri 
is a 4-pyridyl or 4-pyriimdinyl ring optionally substituted with a 
• substituent selected from heteroalkyl, -NRR' (where R and R' are 
independently of each other hydrogen, alkyl or heteroalkyl) or -OR 
(where R is alkyl or heteroalkyl); particularly wherein R2 is a phenyl 
ring optionally substituted with one or two substituents selected from 
alkyl, halo or -OR where R is alkyl; particularly wherein R® is hydrogen, 
methyl, fluoro or chloro; and R^ is a 4-pyridyl ring optionally substituted 
with a substituent selected from amino, methylamino, dimethylamino, 
2-hydroxyethyl, 2-hydroxyethylamino, 2-axninoethyl, 2-dimethylamino- 
ethyl, metho3cy, 2-hydroxyethoxy or 2-dimethylaininoetho^; 
particularly wherein R^ is hydrogen; and R^ is a phenyl ring substituted 
with one or two substituents selected from methyl, fluoro, chloro or 
methoxy; particularly wherein R^ is hydrogen, methyl, ethyl, 2-hydroxy- 
ethyl, 3-hydroxypropyl, 2-aminoethyl, 3-aminopropyl, 2-methylamino- 
ethyl, 3-methylamino-propyl, 2-dimethylaminoethyl, 3-dimethylamino- 
propyl, 2-(morpholin-4-yl)ethyl, 3-(morpholin-4-yl)propyl, 2-(piperidin-l- 
yDethyl, 3-(piperidin-l-yl)propyl, 2-(piperazin-l-yl)ethyl, 3-(pipera2in-l- 
yl)pn^yl, hydroxy, methoxy, 2-hydroxyethoxy, 3-hydroxy-propoxy, 2- 
methylaminoethoxy, 3-methylaminopropoxy, 2-dimethylaminoethoxy, 3- 
dimethylaminopropoxy, 2-(morpholin-4-yl)etho^, 3-(morpholin-4- 
yl)propoxy, 2-(piperidin-l-yl)ethoxy, 3-(piperidin'l-yl)propoxy, 2- 
(piperazin-l-yl)ethoxy or 3-(piperazin-l-yl)propoxy. 

Among the compounds of formula la also such are prefeired 
wherein B is nitrogen; particularly wherein Q is -NRS particularly 
wherein R^ is an aryl ring; particularly wherein R^ is at the 7-position; 
and R6 is hydrogen, alkyl or halo; particularly wherein R3 is hydrogen. 
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alkyl, halo or heteroalkyl; particularly wherein , is a 4-pyridyl or 4- 
pyrimidinyl ring optionally substituted with a substituent selected from 
heteroalkyl, -NRB* (where R and R are independently of each other 
hydrogen, alkyl or heteroalkyl) or -OR (where R is alkyl or heteroallqrl); 
particularly wherein R^ is a phenyl ring optionally substituted with one 
or two substituents selected from alkyl, halo or -OR where R is alkyl; 
particularly wherein R* is hydrogen, alkyl, cycloalkyl, heteroalkyl, acyl, 
heterocyclylalkyl, -OR* (where R^ is hydrogen, alkyl, heteroalkyl or 
heterocyclylalkyl), -(alkylene)-Z or -(alkylene)-CO-(alkylene)-Z wherein: 

Z is cyano; 

-COOR' where R' is hydrogen or alkyl; 
-CONR^R* where R® and R' independently represent 
hydrogen or alkyl, or R^ and R^ together with the nitrogen atom 
to which they are attached form a heterocycle; 

-C(=NR'')(NR"R'') where R'', R" and R"" independently 
represent hydrogen or alkyl or R*° and R" together are -(CHj)^- 
where n is 2 or 3 and R"^ is hydrogen or alkyl; or 

-C0R13 where R" is alkyl, heteroalkyl, heterocyclylalkyl, 
aryl, aralkyl, heteroaryl or heteroaralkyl; particularly wherein R^ is 
hydrogen, methyl, fluoro or chloro; and R^ is a 4-pyridyl ring optionally 
substituted with a substituent selected from amino, methylamino, 
dimethylamino, 2-hydroxyethyl, 2-hydrosyethylainino, 2-aminoethyl, 2- 
dimethylamino-ethyl, methos^, 2-hydroxyethoxy or 2-dimethylamino- 
etho:^r; particularly wherein R^ is hydrogen; R^ is a phenyl ring 
substituted with one or two substituents selected from methyl, fluoro, 
chloro or methosy; and R^ is hydrogen, methyl, chloro, fluoro, 2- 
hydroxyethyl, 2-aminoethyl or 2-dimethylaxxiinoethyl; particularly 
wherein R* is hydrogen, methyl, ethyl, 2.hydroxyethyl, 3-hydro^ropyl, 
2-aminoethyl, 3-aminopropyl, 2-methylaminoethyl, 3-methylamino- 
propyl, 2-dimethylaniinoethyl, 3-dimethylaminopropyl, 2-(morpholin-4- 
yDethyl, 3-(morpholin-4-yl)propyl, 2-(piperidin-l-yl)ethyl, 3-(piperidin-l- 
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yl)propyl, 2-(piperazin-l-yl)ethyl, 3-(piperazin-l-yl)propyl, hydroxy, 
methosy, 2-hydroxyethosy, 3-hydroxypropoxy, 2-inethylainiiioethoxy, 3- 
methylaminopropoxy, 2-dimethylainino-etho^, S-dimethylainmo- 
propoxy, 2-(morpholin-4-yl)etho^, 3-(morpholin-4-yl)propoxy, 2- 
(piperidin-l-yl)ethoxy, 3-(piperidin-l-yl)propo3^, 2-(piperaziii-l- 
yDethoxy or 3-(pipera2in-l-yl)propoxy, 

Among those preferred compounds of formula la wherein B is 
nitrogen also such are preferred wherein Q is -O- or -S-; particularly 
wherein is an aryl ring, and is at the 7-position; partictilarly 
wherein R^ is hydrogen, alkyl, cycloalkyl, heteroalkyl, heterocyclylalkyl, 
halo, -OR" (where R" is hydrogen, aliyl, heteroalkyl or 
heterocyclylalkyl), -(alkylene)-Z" or -(alkylene)-CO-(alkylene)-Z" 
wherein: 

Z" is cyano; 

-COOR^ where R" is hydrogen or alkyl; 
-CONR*^** where R" and R^ independently represent 
hydrogen or alkyl or R** and R" together with the nitrogen atom 
to which they are attached form a heterocycle; 

-CCsNR^XNR^^R"*) where R", R"* and R"" independently 
represent hydrogen or alkyl, or R*' and R" together are -(CHaV 
where n is 2 or 3 and R^ is hydrogen or alkyl; or 

-COR30 where R^o is alkyl, heteroalkyl, heterocyclyl- 
alkyl, aryl, aralkyl, heteroaryl or heteroaralkyl; particularly wherein R^ 
is a 4-pyridyl or 4-pyrimidinyl ring optionally substituted with a 
substituent selected from heteroalkyl, -NRR* (where R and R are 
independently of each other hydrogen, alkyl or heteroalkyl), or -OR 
(where R is alkyl or heteroalkyl); particularly wherein R^ is a phenyl 
ring optionally substituted with one or two substituents selected from 
allqrl, halo or -OR where R is alkyl; particularly wherein R^ is hydrogen, 
methyl, fluoro or chloro; and R^ is a 4-pyridyl ring optionally substituted 
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with a substituent selected firom amino, methylamino, dimethylamino, 
2-hydro3cyethyl, 2-hydroxyethylamino, 2-aininoethyl, 2-dimethylaiDino- 
ethyl, methoxy, 2-hydro^thoxy or 2-diinethylaixuiioetho3Qr; 
particularly wherein is hydrogen; R2 is a phenyl ring substituted 
with one or two substituents selected from methyl, fluoro, chloro or 
methoxy; particularly wherein is hydrogen, methyl, ethyl, 2- 
hydroxyethyl, 3-hydroxypropyl, 2-aminoethyl, 3-aminopropyl, 2- 
methylaminoethyl, 3-methyl-aminopropyl, 2-dimethylaminoethyl, 3- 
dimethylaminopropyl, 2-(morpholin-4-yl)ethyl, 3-(morphoIin-4-yl)propyl, 

2- (piperidin-l-yl)ethyl, 3-(piperidin-l-yl)propyl, 2-(pipera2in-l-yl)ethyl, 

3- (piperazin-l-yi)propyl, hydroxy, methoxy, 2-hydroxyethoxy, 3- 
hydrox3rpropoxy, 2-methylaminoethoxy, 3-methylaminopropoxy, 2- 
dimethylamino-ethoxy, 3-dimethylaminopropoxy, 2-(morpholin-4- 
yDethoxy, 3-(morpholin-4-yl)propoxy, 2-(piperidin-l-yl)-ethoxy, 3- 
(piperidin-l-yl)propo^, 2-(piperazin-l-yl)ethoxy or 3-(piperazin-l- 
yl)propoxy, 

The compoimds of the present invention are manufactured by a 
process which comprises 

a) cyclizing a compound of the general formula 




n 



wherein 




is a group as defined above and Y and Z are 



groups convertible to the group 
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r2 




9/ 



and R\ R^ , B and Q are as above, or 

b) introducing a substituent R and/or R* into a compound of formula 

r2 




lb 



wherein 
CH or -NH-,or 



R\ R"* and B are as above, and is 



c) introducing a substituent R^ in a compound of formula 



10 




Ila 



wherein and R' are as abpve, or 

d) converting a compound of formula 

r2 




Id 
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wherein F represents a group represented by formula (SO, 
(T), Cr)0T(W)i 




(S^ (T) (V) (W) 

5 wherein is chloro or bromo and is as above, 

into a compound of formula I, wherein R^ is alkoxy, monosubstituted or 
disubstituted amino, cyano or alkyl, or 

e) for the manufacture of a pharmaceutically acceptable salt of a 
compound of formula I carrying an acidic and/or basic substituent, 
10 converting such compound of formula I into such salt. 

Compounds of this invention can be made by the methods depicted 
in the reaction schemes shown below. 

The starting materials and r;eagents used in preparing these 
compounds are either available from commercial suppUers such as 

15 Aldrich Chemical Co., (Milwaukee, Wisconsin, USA), Bachem (Torrance, 
California, USA), Emka-Chemie, or Lancaster (Windham, NH, USA) or 
are prepared by methods known to those skilled in the art following 
procedures set forth in references such as Fieser and Fieser's Reagents 
for Organic Synthesis, Volumes 1-17 (John Wiley and Sons, 1991); 

20 Rodd*s Chemistry of Carbon Compounds, Volumes 1-5 and 

Supplemental (Elsevier Science Publishers, 1989), Organic Reactions, 
Volumes 1-40 (John \^ey and Sons, 1991), March's Advanced Organic 
Chemistry, (John Wiley and Sons, 4th Edition), and Larock's 
Comprehensive Organic Transformations (VCH Publishers Inc., 1989). 

25 These schemes are merely illustrative of some methods by which the 
compounds of this invention can be synthesized, and vario\is 
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modifications to these schemes can be made and will be suggested to 
one skilled in the art having referred to l^s disclosure. 

The starting materials and the intermediates of the reaction may 
be isolated and purified if desired using conventional techniques, 
including but not limited to filtration, distillation, crystalhzation, 
chromatography, and the like. Such materials may be characterized 
using conventional means, including physical constants and spectral 
data. 

Schemes A-M describe methods to synthesize compounds of 
Formula (I). 

SffhW? A 

Compounds of Formula (I) where is between B and -CR^-, Q 

is -NR*-, is a group of formula (S) or (T) and other groups are as 

defined in the Summary of the Invention are prepared as described 
below. 
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0 




(I) 
(R^notH) 



(I) 
(R"* notH) 



Reaction of an ester of formula 1 with an acetonitrile derivative of 
formula 2 in the presence of a suitable base such as sodium ethoxide or 
potassium <-butoxide, each in its respective alcohol as solvent gives a P- 
keto-acetonitrile intermediate of formula 3 ((see., Ivan Lantos, I. et al. J. 
Org. Chem. 58, 4223-4227 (1988)). Alternatively, the reaction can be 
carried out in the presence of lithium diisopropylamide or lithium 
hezamethyldisilazane in tetrahydrofuran. 



wo 99/20624 



-76- 



PCT/EP98/06472 



In general, compounds of fonnula 1 are commercially available or 
they can be prepared by methods well known in the art. For example, 
methylisonicotinate is commercially available. Others can be prepared 
from suitable starting materials such as 2-chloropyridine-4-carboxylic 
acid, 3- or 4-quinolinecarboxylic add, 2-pyra2dnecarbo3iylic acid, 4- 
methyl-5-pyrimidine-carboxylic add , 4-pyrimidinecarboxylic add, 2- 
pyrazinecarbosylic add under standard esterification reaction 
conditions* 

Compounds of formula 2l such as 2*phenylacetonitrile, 4- 
fluorophenylacetonitrile, pyridylacetonitrile, and the like are 
commercially available. 

Hydrolysis and decarboxylation of the cyano group in 3 in a 
suitable aqueous add sudi as hydrobromic acid provides a ketone of 
formula ^, Alternatively, a compound of formula 4 can be prepared 
directly, by reacting the sodium salt of an add of formula R^COO'Na^ 
with a Grignard reagent of formula R^CH^MgX (where X is halo). 

Condensation of ^ with a S-aminopyridine of formula § or a 4- 
aminopyridine of formula 6 where X is a halo group (e.g., chloro, bromo 
or iodo) gives an enamine of formula 7 or 8 respectively. The 
condensation reaction is carried out in the presence of a catalytic 
amount of an add such as p-toluenesulfonic add in an aromatic 
hydrocarbon as a solvent e.g., toluene or xylene. 

Compoimds of formula 5 are either commerdally available or they 
can be prepared by methods well known in the art. For example, 3- 
amino-2-chloropyridine is commercially available. 3-amino-2-chloro-6- 
bromopyridine and 3-amino-2-bromo-6-methDxypyridine can be 
prepared by following the procedure described in Proudfoot, J. R., et al., 
J. Med Cfeem., 38(24), 4830, (1995). 3-amino-2,&<Uchloro^ 
methylpyridine can be prepared by following the procediu^ described in 
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Grozinger, K, G,, et al., J. HeterocycL Chem., 32(1), 259, (1995), 3- 
azQino-2,5-dichloropyridine can be prepared by first convertiDg 5-chloro* 
3-nitro-2-pyridinone to 2,5-dichloro-3-nitropyridizie as described in J. 
HeterocycL Ckem,, 31(1), 73, (1994)) followed by reduction of the nitro 
group as described in Berrie et al., J, Chem. Soc, 2042 (1952). 

Compounds of formida 6 such as 4*amino-3-chloropyridine and 4- 
amino-3-chloro-6-methylpyridine can be prepared by following the 
procedures described in Sugasawa, T., et al. J. Am. Chem. Soc, 4842- 
4851 (1978) and Turner J, A., J. Org. Chem., 48, 3401-3408 (1983) 
respectively. 4-amino-3-fluoro-6-methoxypyridine can be prepared by 
following the procedure described in Nesnow, H. J. HeterocycL Chem,y 
12, 941, (1975). 

Cydization of the enamine 7 or g provides the lH-pyrrolo[3,2- 
bjpyridine or the lH-pyrrolo[3,2-c]pyridine of Formula (I), respectively. 
The cydization reaction is carried out in the presence of a palladium (U) 
catalyst such £ts dichlorobis(triphenylphosphine)palladium (II) in the 
presence of a tertiary amine such as DABCO™ and in an inert organic 
solvent such as dimethylformamide ((see,, Chen, C. et al. J, Org, Chem,y 
62, 2676-2677 (1997) and Sakamoto, T. et al. Synthesis, 215 (1990)). 

A compound of Formula (I) can be converted, if desired, to other 
compoimds of Formula (I). For example, 

(i) A lH-pyrrolo-[3,2-b]pyridine or a lH-pyrrolo-[3,2-c]pyridine of 
Formula (I), where R* is hydrogen can be converted to its corresponding 
compound of Formula (I) where is not hydrogen by reacting it with an 
alkylating agent R*Y where Y is a leaving group under alkylating 
conditions (such as halo, mesylate, tosylate and the like) or an ac^lating 
R^COL where L is leaving group under aqylating reaction conditions 
such as halo (preferably chloro). The reaction is carried out in the 
presence of a strong base such as sodium hydride and in an aprotic 
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organic solvent such as tetrahydrofuran, dimethylfonaainide, and the 
like. 

(ii) A lH-pyiTolo[3,2-b]pyridine or a lH-pyrrolo-[3,2-c]pyridine of 
Formula (I) can be substituted at the 7-position (R^ = 7-position) using 

5 an ortho lithiation protocol. Thus, protection of the Nl nitrogen with an 
ortho directing protecting group such as trimethylsilylethosymethyl 
(SEM), tert-buto3^carbonyl or N-te/t-butyl carbamoyl, followed by 
lithiation with a strong base such as lithium diisopropylamide, lithium 
2,2,6,6-tetramethylpiperidine, n-butylUthium or ter^-butyllithium in 

10 tetrahydrofuran or diethylether would lithiate the 7-position of the 

pyrrolo[3,2-b]pyridine/ pyrrolo-[3,2-c]pyridine ring. Treatment of the 7- 
lithio species with an electrophile such as alkyl disulfide, iodine, 
dimethylformainide, carbon dioxide will give a corresponding 
pyrrolo[3,2-blpyridine/pyTrolo-[3,2-clpyridine of Formula (I) substituted 

15 at the 7-position with an iodo, formyl or carboxy group respectively ((see 
Ghaipure, M.; et al. Synthesis, 12, 1079-82 (1991)). 

Scheme B 

Scheme B describes an alternative method to synthesize a 
compound of Formula (I) where is between B and -CR^-, Q is 

car 

20 -NR*-, ^ is a group of formula (S) or (T) and other groups are as 
defined in the Summary of the Invention. 
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Condensation of a compound of formula 9 with a S-aminopjnidine 
of formula 5 or 4-aminopyridine of formula where X is a halo group 
(e.g., chloro, bromo or iodo) gives an enamine of formula or H which 
is then <ydized to the lH-pyrTolo[3,2-blpyridine 12 or lH-pyrrolo[3,2-c]- 
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pyridine H respectively, by proceeding as described in Scheme A above. 
The condensation reaction is carried out in the presence of a suitable 
base such as sodium hydride and in an aprotic solvent e.g., 
tetrahydrofiiran or dimethylformamide. 

Bromination of or JJi with bromine in dimethylformamide gives 
the corresponding 3-bromo derivative which upon treatment with 
boronic add of formula R'BCOH), (where is as defined in the 
Summary of the Invention) under Suzuki coupling reaction conditions 
({see., Miyaura, N. Chem. Commun,, 866, (1979)) gives IH-pyrrolo- 
[3,2-b]pyridine or lH-pyrrolo[3,2-clpyridine of Formula (I) respectively. 

A lH-pyrrolo[3,2-b]pyridine or lH-pyrrolo[3,2-c)pyridine of 
Formula (I) where R\ R* and R^ are hydrogen can be converted to the 
corresponding lH-pyrrolo[3,2-b]pyridine or lH-pyrrolo[3,2-c]pyridine of 
Formula (I) where R', R* and R* are other than hydrogen, if desired, by 
following the procedures described in Scheme A above. 

Scheme C 

Scheme B describes an alternative method to synthesize a 
compoimd of Formula (I) where is between B and -CR*-, Q is 

cel 

-NR*-, is a group of formula (T) and other groups are as defined 

in the Summazy of the Invention. 
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Reaction of a 4-aminopyridine of formula 14 where PG is an ortho- 
directing amino protecting group such as ter^butoxycarbonyl, pivaloyl 
or benzoyl, preferably pivaloyl, with a compoimd of formula 15, where L 
is a leaving group under acylating conditions [e.g., alkoxy (preferably 
methoxy or ethoxy), dialkylamino, halo (preferably chloro), or preferably 
N,0-dimethylhydrosylamino] gives a 3-acyl-4-aminopyridine derivative 
of formula 16. The reaction is carried out in the presence of a strong 
base such as n-butyllithiimi in an aprotic polar organic solvents sudi as 
diethyl ether, tetrahydrofuran, and the like ((see., Sugasawa, T. et al. J. 
Am, Chem. Soc. 4842-4851 (1978)). 4-Aminopyridine is commercially 
available. 

Deprotection of the amino group, followed by treatment of the 
resulting 4raminopyridine 17 with an acyl halide of formula 2S in the 
presence of a non-nucleophilic base (such as triethylamine, pyridine and 
the like) gives a 4-amido-3-acylpyridine of formula JL9. The deprotection 
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is carried out under acidic hydrolysis reaction conditions. Suitable acids 
are inorg^mic acids such as hydrochloric add. 

Compounds of formula 18 where X is chloro can be prepared firom 
suitable starting materials such as 2-chloropyridine-4-carboxyUc acid, 3- 
or 4-quinolinecarbozylic acid, 2-pyrazinecarboxylic acid, 4-methyl-5- 
pyrimidinecarboxylic acid , 4-pyrimidinecarboxylic acid, 2- 
pyrazinecarboxylic acid by treatment with a chlorinating agent such as 
thionyl chloride, oxalyl chloride, and the like. 

The 4-amido-3-acylp3rridine 19 is converted to the lH-pyrrolo[3,2- 
clpyridine of Formula (I) (R* is hydrogen) by following the procedure 
described in Furstner, A et al., J. Org. Chem., 59, 5215-5229, (1994). 

A compound of Formula (I) where R* is hydrogen can be converted 
to other compoimds of Formula (I) where R* is not hydrogen as described 
in Scheme A above. 

Scheme D 

Compounds of Formula (I) where is between B and -CR^-, Q 

is-NOR% is a group of formula (S) or (T) and other groups are 

as defined in the Summary of the Invention are prepared as described 
below. 
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(I) (I) 



Reaction of a ketone of formula 4 with a 2-chloro-3-mtropyridine 20 
or a 3-chloro-4-nitropyridine 21 under nudeophilic substitution reaction 
5 conditions gives an a-(3-nitro-2-pyridyl)ketone of formula 22 or a-{4- 
nitro-3-pyridyl)ketone of fonnula 23 respectively. The reaction is 
carried out in the presence of a strong non-nucleophilic base such as 
sodium hydride in an aprotic organic solvent such as 
dimethylformamide, and the like. 



10 



Compounds of formula 20 and 21 are either commercially available 
or they ^-aTi be prepared by methods known in the art. For example, 2- 
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chloro-3-nitropyridiney 3-chloro-4-nitzx)pyridine, 2-chloro-4-inethyl-3- 
mtropyridine, 2-chloro-6-methosy-3-mtropyridine are commercially 
available. Compounds such as 2,5-dichloro-3-mtropyridine) 2-chloro- 
5,6-dimethyl-3-xuta:opyridine and 3-fluoro<4-mtro-2,6-dimethylpyridine 
can be prepared by the procedures described in Berrie et al., J. Chem. 
Soc., 2042, (1952), Wai, J. S., et al., J. Med Chem., 36(2), 249, (1993), 
and Markley, E., J. Med. Chem,, 16, 297, (1973), respectively 

Conversion of 22 or 23 to the corresponding triflate derivatives 24 
or 25i followed by nitro group reduction and concomitant ring 
cyclization gives the l-hydroxy-lH-pyrrolo(3,2-b]pyridine or 1-hydroxy- 
lH-pyrrolo[3,2-c]pyridine (I) (R* = H), respectively. The triflate reaction 
is carried out by reaction 22 or 23 with triflic anhydride in the presence 
of a non-nucleophilic base such as triethylamine, pyridine, preferably 
pyridine. Suitable solvents are halogenated hydrocarbons such as 
dichloromethane, chloroform, and the Uke. The reductive cycUzation 
reaction is carried out using tin (II) chloride dihydrate or titanium (III) 
chloride in solvents such as ethanol or ethyl acetate or it can be carried 
out under standard hydrogenolysis reaction conditions. 

Alternatively, the l-hydroxy-lH-pyrrolo[3,2-b]pyridine and 1- 
hydroxy-lH-pyrrolo[3,2-c]pyridme (I) can be prepared directly from 22 
and 22. respectively, under the same ring cyclization reaction conditions 
without proceeding through the triflate intermediate. 

A compound of Formula (D where is hydrogen can be converted 
its corresponding compounds of Fozmula (1) where is other than 
hydrogen by reacting it with an alkylating agent R^Y, as described in 
Scheme A above. 
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Compotmds of Formvila (I) where is between B and -CR*-, Q 



is -0-, ^ is 



' is a group of formula (S) and other groups are as defined 
in the Summary of tiie Invention are prepared as described below. 



r3- 



gg 27 



2fi 21 ^ 



heat 



R« 
r3 



33 24 (I) 

Protection of the hydroxy group in an ethyl 3-hydro3Qr-2-picolinate 
of formula 2fi with a suitable protecting group (such as tert- 
butyldimethylsilyl, and the like) followed by treatment with an 
organometaUic reagent such as an organolithium or Grignard reagent of 
formula 28 \mder nucleophilic substitution reaction conditions gives a 2* 
ketopyridine of formula 23. The reaction with the organometallic 
reagent is carried out in an inert organic solvent such as diethyl ether 
or tetrahydrofiiran, preferably diethyl ether. Ethyl 3-hydroxy-2- 
picolinate is prepared fi'om commercially available 3-hydroxypicolinic 
acid by methods weU known in the art. 

Removal of the 0-protecting group in 2E gives a 2-keto-3- 
hydroxypyridine of formula 30. The reaction conditions used for the 
deprotection depend on the nature of the protecting group. For 
example, if terf -butyldimethylsilyl is used then it is removed with 
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tetrabutylaxzunomum fluoride in an ethereal solvent such as 
tetrahydrofuran. For other suitable O-protecting groups see T.W. 
Greene^ "Protective Groups in Organic Synthesis,** Wiley, New York 
(1991) and J.F. McOmie, "Protective Groups in Organic Chemistry,'* 
Plenum Press, London (1973). 

Reaction of 30 with ethyl bromoacetate in the presence of a non- 
nucleophilic base such as sodiiun hydride in a suitable organic solvent 
such as tetrahydrofuran gives a compound of formula 31- Treatment of 
SI with base such as sodium ethoxide in ethanol, followed by 
thermolysis of the resulting 2-carboxyfuro[3,2-b]pyridine of formula 32. 
gives furo[3,2-b]pyridine of formula 33 ({see., Shiotani, S., and Moriata, 
H. J. Heterocyclic Chem., 23, 665 (1986)) 

o-Lithiation of 33 with a base such as lithixim diisopropylamide or 
n-butyllithium, followed by treatment with an organotin reagent such 
as tributyltin chloride gives Si* Coupling of M vdth an organic halide of 
formula R^X (where X is chloro, bromo or iodo) then provides furo[3,2- 
blpyridine of Formula (I)* The reaction is carried out in the presence of 
a Pddl) catalyst such as dichlorobis(triphenylphosphine)palladium (IT) 
in inert organic solvent such as dimethylformamide or xylenes. 

Substituting ethyl 3-hydroxy-2-picolinate 26 with ethyl 4- 
hydroxynicotinate ((see., Bojarska-Dahlig, Nantka-Namirski, Rocz. 
Chem.j 29, (1955)) and proceeding as described in Scheme E above, 
gives furo[3,2-c]pyridine of Formula (I). 

Schema y 

A compound of Formula (1) where is between B and -CR*-, Q 

is -S-, is a group of formula (S) and other groups are as defined 

in the Summary of the Invention are prepared as described below. 
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r3 



2S 



»i^P 3. R^OL 
IS 




37 



base 



base iSV^VV 1 
35 (I) 

Reacfdon of a S-fluoropyridine of formula M with a compound of 
fonnula 15 

where L is a leaving group under acylating conditions [e.g., alkojgr 
5 (preferably methoxy or ethoj^r), dialkylamino, halo (preferably chloro), 
or preferably N,0-dimethylhydro^lamino] gives a 2-acyl-3- 
fiuoropyridine of formula 3S. The reaction is carried out in the presence 
of a Lewis acid such as boron trifluoride and a strong base such as 
lithium diisopropylamide and in an aprotic polar organic solvents such 
10 as diethyl ether, tetrahydrofuran, and the like ((see., Kessar, S.V. et al. 
J. Chem. Soc. Chem. Commun. 570 (1991) and Vedejs, E. and Chen, X. 
J. Am. Chem. Soc. 118, 1809-1810 (1996)). 

Nucleophilic substitution of the fluoro group in 2fi by a thiol 
reagent of formula 37 gives a compound of formula 38. The reaction is 
15 carried out in the presence of a base such as sodium hydride in a 

suitable solvent such as tetrahydrofuran. A thiol reagent such as (4- 
pyridyl)methylthiol can be prepared by the procedure described in 
Barnes, J. H., J. Med. Chem., 23(3), 211, (1988). 

Cyclization of 38 to thienoI3,2-b]pyridine of Formula (I) is achieved 
20 upon heating 3g ii^ an alcohoUc solvent such as ethanol in the presence 
of a base such as sodium ethozide. 



r2 



Substituting 3-£luoropyridine SS with 4-fluoropyridine and 
followicig the procedure in Marsais, F., et al., J. HeterocycL Chem., 
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25(1), 81, (1988) gives 3-acyl-4-fluoropyridine which can then be 
converted to thieno[3,2-c]pyridine of Formtila (I) by proceeding as 
described in Scheme F above. 

gch^n^e Q 

A compound of Formula (I) where is between B and -CR*-, Q 

is -NR*-, ^ is a group of formula (U) and other groups are as 
defined in the Summaiy of the Invention can be prepared as described 
below. 



R 



O N'V'^ acid N Y (T 




N ^ 

A r-n^ r3' -r, 



(I) w 

(R^notH) 

Condensation of a ketone of formula 4 with a 4-aminopyridazine of 
formula 39 where X is a halo group (e.g., chloro, bromo or iodo) gives an 
enamine of formula 4Q. The condensation reaction is carried out in the 
presence of a cataljrtic amount of an add such as p-toluenesulfonic add 
or a Lewis add such as aluminum chloride in an aromatic hydrocarbon 
as a solvent e.g., toluene or ^lene. Compound is then converted to 
5H-pyrrolo[3,2-c]pyridazine of Formula (1) by proceeding as described in 
Scheme A above. 

Compounds of formula 39 can be prepared by methods wdl known 
in tiie art. For exeunple, 4-amino-3-chloropyridazine is prepaid firom 
commercially available 4,5-dichloropyridaz-3-one by first converting it 
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to 4-chloro-5-liydrazinopyridaz-3-one by treatment with hydra2dne 
under the reaction conditions described in Yakugdku Zasshi^ 85, 344 
(1965). Removal of the hydrazino group with copper sulfate or silver 
oxide in aqueous medium gives 4-diloropyiidaz-3-one which is then 
converted to 4*amino*3-chlon)pyridazine by following the procedure 
described in Klinge, D. E., RecueU des travaus chimiques des Pays-Bos, 
93(8), 236-239, (1974), 



Scheme H 

A compound of Formula (I) where is between B and -CR^-, Q 



car 

is-NR*-, 



is a group of formula (V) and other groups are as 
defined in the Summaiy of the Invention can be prepared as described 
below. 



NH2NH2 



.NH 



N 
4i 



/ 



1 



1^ TlT 



q3 I 



(I) 




(I) 
(R*notH) 



Condensation of a compound of formula ^ with Iqrdrazine gives a 
hydrazone of formula The reaction is carried out in the presence of a 
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catalytic amount of an add such as p-toluenesulfonic add in an alcoholic 
solvent such as ethanoL Reaction of 41 with a pyrimidine of formula 42 
provides a compound of formula 43 which is then converted to 5H- 
pyrrolol3,2-dlpyrimidine of Formula (D by heating 4S m high boiling 
solvent such as diethylene glycol. 

A 5H-pyrrolo-[3,2-dlpyrimidine of Formula (I) where R^ R* and R^ 
are hydrogen can be converted to the corresponding 5H-pyrrolo[3,2- 
dlpyrimidine of Formula (I) where R\ R' and R* are other than 
hydrogen, if desired, by following the procedures described in Scheme A 
above. 

Sdieme I 

A compound of Formula (I) where is between B and -CR*-, Q 

is -NR*-, is a group of formula (W) and other groups are as 

defined in the Summary of the Invention are prepared as described 
below. 

H 

O ^N^NHNHz acid rT^V'^^N 

(I) (I) 

(R^notH) 

Condensation of a ketone of formula 4 with a 2-hyelrazinopyra2ine 
of formula i§ in the presence of a catalytic amount of an acid such as p- 
toluenesulfonic add gives a hydrazone of formula M Usee, J.C.S. Perkin 
1, 1361>1363, (1976)). Suitable solvents for the reaction are aromatic 
hydrocarbons such as toluene. Compounds of formula ^ are prepared as 



diethylene glycol 
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described in Scheme A. A compound of formula 45 where is hydrogen 
is prepared by reacting chloropyrazine with hydrazine under conditions 
well known in the art {{see.. Euro. J. Med. Chem., 24(3), 249-57 (1989) 
and J. Heterocyclic Chem., 11, 697-701, (1974)). 

Conversion of ig to a 5H-pyrrolo[2,3-blpyra2ine of Formula (I) 
where R* is hydrogen is achieved by heating 46 in high boiling solvent 
such as diethylene glycol. For other suitable cycUzation reaction 
conditions see R. J. Sxmdberg, ''Indoles/' Academic Press, San Diego, CA, 
1996, p 55. 

A compound of Formula (I) where R^ is hydrogen can be converted 
to other compounds of Formula (I) where R* is not hydrogen as described 
in Scheme A above. 

Scheme J 

A compoimd of Formula (I) where is between B and -CR*-, Q 

is O or S, ^ is a group of formula (W) and other groups are as 
defined in the Summary of the Invention are prepared as described 
below. 



o R* 
HOCHaCOaEt ^^64^1^ IE\ ^« ^^xS^ 

4Z ° ifi X . R^CHgSH ^ p6_£!^Y^R* Fl . R6_!d^Y\^ , 

base ^N*^SCH2R' "^N^S^" 

SB (I) 

Reaction of a 3-pyrazinecarbonyl chloride of formula 47 
(where X is a halo group such as chloro or bromo) with an oxganozinc 
reagent of formula R^ZnX under the reaction conditions such as those 
described in Negishi, E. et al., Tet. Lett., 24(47), 5181, (1983) gives a 2- 
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ketopyraziiie of form\ila ig. 2-chloro-3*pyrazinecarbonyl chlorides can 
be prepared by following the procedure described in Friary, R.J., 
Tetrahedron, 49(33), 7179 (1993). 

Nucleophilic substitution of the halo group in 48 by ethyl 
glycolate or a thiol reagent of formula R^CHjSH gives a compound of 
formula 49 or 50 respectively. The reaction is carried out in the 
presence of a base such as sodium hydride in a suitable solvent such as 
tetrahydrofuran. A compound of formula 49 or 50 is then converted to 
a furo[2,3-b]pyrazine or a thieno[2,3-b]pyrazine of Formula (D 
respectively, by proceeding as described in Scheme E or F above. 

Substituting 2-chloro-3-pyrazinecarbonyl chloride 47 with 5- 
chloro-4-pyrimidine-carbonyl chloride (see., U.S. Patent 4,110,450) and 
following the procedures described above gives furo[3,2-d]pyrimidine or 
a thieno[3,2-dlpyrimidine of Formula (I), respectively. 

Scheme K 

A compound of Formula (I) where is between Q and - 

CR*-, B is nitrogen, is a group of formula (S) and other groups 

are as defined in the Summary of the Invention are prepared as 
described below. 
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Condensation of a 2-hydra2inopyridine of formula 51 with a 
ketone of formula 52 in the presence of a catal3rtic amount of an add 
such as p-toluenesulfonic acid gives a hydrazone of formula 53. Suitable 
solvents for the reaction are aromatic hydrocarbons such as toluene. 

Compounds of formula 51 are either commercially available or they 
can be prepared by methods known in the art. For example, 2- 
hydrazinopyridine is commercially available. 3-chloro-2-hydrazino- 
pyridine can be prepared by heating 2,3-chloropyridine with hydrazine 
imder conditions well known in the art ((see., Eutv. J. Med* Chem.t 
24(3), 249-57 (1989)). Compounds of formula 52 such as 2-, 3-, 4- 
acetylpyridine, 2-aoetylpyrazine are commercially available 

Conversion of SS to a lH-pyrrolo[2,3-blpyridine of formula M is 
achieved by h**^<^pg 53 in high boiling solvent such as diethylene glycol. 
For other suitable cyclization reaction conditions see., R. J. Sundberg, 
''Indoles,'' Academic Press, San Diego, CA, 1996, p 55. 

Conversion of M to a compoxmd of Formula (I) where R is 
hydrogen is achieved by reacting M "^th an aryl halide of formula R*X 
(where R^ is as defined in the Summary of the Invention and X is a halo 
group) under the reaction conditions such as those described in Smith 
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m, W J. and Sawyer, J. S., TeL Lett., Vol. 37(3), 299-302 (1996) or 
Zhang, Lin-hua et al., Tet Utt., Vol. 36(46), 8387-8390, (1995). 

A compound of Formula (I) where R is hydrogen can be converted 
to the corresponding compotmd of Formula (D where R is other than 
hydrogen by following the procedures described in R. J. Sundberg, 
''Indoles," Academic Press, San Diego, CA, 1996, p 105-118. 

Substituting 2-hydrazinopyridine £1 with 4-hydrazinop3rrimidine, 
S-hydrazinopjrridazine or 2-hydrazinopyrazine and following the 
procedure described above gives 7H-pyrrolo[2,3-d]pyrimidine, 7H- 
pyrrolo[2,3-c]pyridazine or 5H-pyrrolo[2,3-b]pyra2ine respectively. 

4-Hydrazinop3niniidine and 3-hydrazinopyridazine can be 
prepared as described in Barlin, G.B., et al., </. Chem. Soc, Perkin 
Trans. 1 (1972) and Pinza, M. et al., Farmaco, 49(11), 683-92 (1994) 
respectively. 

Scheme L 

An alternative route for preparing a compound of Formula (I) 

where is between Q and -CR*-, B is nitrogen, ^"^^ is a group of 

formula (S) and other groups are as defined in the Summary of the 
Invention is described below. 
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Reaction of a 2-chloro-3-iodop3rridine of formula M with an 
amine of formtala 56 gives a 2-amino-3-iodopyridine of formula 57. The 
reaction is carried out in the presence of a non-nucleophilic base such as 
5 pyridine. 2-chloro-3-iodopyridine can be prepared by the procedures 

described in GuiUier, P., et al, Tet Lett., 35(35), 6489, (1994) and Rocca, 
P. et al., Tetrahedron, 49(1), 49, (1993)- Compounds of formula §6 such 
as aniline, 4-fluoroaniline, 4-methylaniline are commercially available. 

10 Coupling of 57 with an alkyne of formula 58 gives 3-alkynyl-2- 

aminopyridine of formula 5S which is then cydized to lH-pyrroloI2,3-b]- 
pyridine of formula (I). The alkynyl coupling reaction is carried under 
the reaction conditions such as those described in de Souza, P. T., Quim. 
Nova, 19(4), 377 (1996). The cyclization reaction is carried out in the 

15 presence of a palladixun (11) catalyst and in an inert organic solvent 

such as acetonitrile or tetrahydrofuran ((see., Iritani, K* et al. Tet Lett,, 
29(15), 1799 (1988)). 

Compounds of formula SS such as 2-ethynylpyridine, 4-ethynyl- 
pyxidine rfl" be prepared by the procedtire described in Yashima, E. et 
20 al., Japan Chirality, 9(5/6), 593-600 (1997). 
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Compounds of Formula (I) where is between Q and -CR^-, B 



is nitrogen, 




is a group of formxxla (T) and other groups are as 



defined in the Summary of the Invention are prepared as described 
5 below. 




Reaction of a 4-methyl-3-nitropyTidine of formula 60 with 
N JsT-dimethylformamide diethyl acetal in N^-dimethylformamide gives 
a 4-(2-dimethylaininoethylene)-3-nitropyridine of formula M- 

10 Treatment of 61 with an acyl hahde of formula R'COX (where R' is as 
defined in the Summary of the Invention and X is a halo group) gives a 
ketone of formula 62 which upon reduction either catalytically or with 
sodium hydrosulfite provides a 2-substituted pyrTolot2,3-clpyridine of 
formula fiS- Conversion of 60 to 63 is carried out under the reaction 

16 conditions described in Garcia, E and Fryer, R. L, J. Heterocyclic 
Chem., 11, 219, (1974). 

A compound of formula fiS is then converted to a compound of 
Formula (I) as described in Scheme K above 



20 
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Additional Processes 
Compounds of Formula (D can also be prepared by modification of a 
group present on a corresponding compoimd of Formula (D by known 
procedures. Some examples of such procedures are described below: 

6 (i) A compound of Formula (I) where is aOsoxy can be prepared 
firom a corresponding compound of Formula (I) where is chloro or 
bromo by treating it with an alkoxide under known reaction conditions. 
De-alkylation of an alkoxy substituent provides a corresponding 
compound of Formula (I) where R* is hydroxy which can then be 

10 converted to a corresponding compound of Formula (I) where R* is 
heteroalkyloxy or heterocyclylalkyloxy by treatment with the 
appropriate alkylating agent. Alternatively, the heteroalkyloxy can be 
put on by following Uterature procedures described in J. Org. Chem., 61, 
7240, (1996) and Tetrahedron, 4A, 91, (1988) respectively. 

15 (ii) Compounds of Formula (I) where R^ is monosubstituted amino or 
disubstituted amino can be prepared by reacting the corresponding 
compound of Foimula (I) where R*is chloro or bromo with a primary or 
secondary amine either in the presence or absence of a palladixmi 
catalyst as described in Wagaw, S; et al. J. Org. Chem. 61(21), 7240 

20 (1996) and Wolfe, J. P.; et al. Tet Lett. 38(36), 6367 (1997)- 

(iii) Compounds of Formula (D where R* is cyano can be prepared by 
reacting the corresponding compound of Formula (I) where R^is chloro 
or bromo with copper cyanide in N,N-dimethylformamide or dimethyl 
sulfoxide as described in Heterocycles, 41 (12), 2799, (1995). 
25 Alternatively, it can be done with potassium cyanide in the presence of 
nidtel or zinc catalyst as described in BaZ/. Chem. Soc. Jpn., 66(9), 2776, 
(1993). 



(iv) Compounds of Formula (D where R^ is al^l can be prepared by 
reacting the cozresponding compound of Formula (I) where R^is chloro 
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or bromo with alkyllithium or an alkyltin reagent in the presence of a 
palladium catalyst. 

It will be recognized by one skilled in the art that these 
transformation are not limited to the position but may be carried out 
at other positions in the compound of Formula (I). 

Preparation of 7-(4-fluorophenyl)-6-[2-(3-hydrox3rpropylamino)- 
pyridin-4-yl]-5H-pyrrolo[2,3-b]pyra2ine from 7-(4-fluorophenyl)-6-[2- 
bromop3nidin-4-yl]-5H-pyrrolo[2,3-b]pyrazme is described in Example 
12. 

The compounds of Formula (I) are p38 MAP kinase and JNK 
inhibitors and therefore compounds of Formula (I) and compositions 
containing them are useful in the treatment of diseases such as 
rheimiatoid arthritis, osteoarthritis, spondyUtis, bone resorption 
diseases, sepsis, septic shock, toxic shock syndrome, endotoxic shock, 
tuberciilosis, atherosclerosis, diabetes, adult respiratory distress 
syndrome, chronic pulmonary inflammatory disease, fever, periodontal 
diseases, ulcerative colitis, pyrosis, Alzheimer's and Parkinson's 
diseases. 

The ability of the compounds of Formula (I) to inhibit p38 MAP 
kinase was demonstrated by the in vitro assay described in Example 20. 
The ability of the compounds of Formula (I) to inhibit the release of 
TNF-a was demonstrated by the in vitro and the in vivo assays 
described in detail in Examples 21 and 22, respectively. 

In general, the compounds of this invention will be administered in 
a therapeutically effective amount by any of the accepted modes of 
administration for agents that serve similar utilities. The actual 
amount of the compound of this invention, i.e., the active ingredient, 
will depend upon numerous factors such as the severity of the disease to 
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be treated, the age and relative health of the subject, the potency of the 
compound used, the route and form of administration, and other factors. 

Therapeutically effective amounts of compounds of Formula (I) 
may range from approximately 0.1*50 mg per kilogram body weight of 
6 the recipient per day; preferably about 

0.5-20 mg/kg/day. Thus, for administration to a 70 kg person, the dosage 
range would most preferably be about 35 mg to 1.4 g per day. 

In general, compounds of this invention will be administered as 
pharmaceutic£il compositions by any one of the following routes: oral, 

10 systemic (e.g., transdermal, intranasal or by suppository), or parenteral 
(e.g., intram\ascular, intravenous or subcutaneous) administration. The 
preferred manner of administration is oral using a convenient daily 
dosage regimen which can be adjusted according to the degree of 
affliction. Compositions can take the form of tablets, pills, capsules, 

15 semisolids, powders, sustained release formulations, solutions, 

suspensions, elixirs, aerosols, or any other appropriate compositions. 

The choice of formulation depends on various factors such as the 
mode of drug administration (e.g., for oral administration, formulations 
in the form of tablets, pills or capsules are preferred) and the 

20 bioavailability of the drug substance. Recently, pharmaceutical 

formulations have been developed especially for drugs that show poor 
bioavailability based upon the principle that bioavailability can be 
increased by increasing the surface area i.e., decreasing particle size. 
For example, U.S. Pat. No. 4,107,288 describes a pharmaceutical 

25 formulation having particles in the size range from 10 to 1,000 nm in 
which the active material is supported on a crosslixiked matrix of 
macromolecules. U.S. Pat. No, 5,145,684 describes tiie production of a 
pharmaceutical formtdation in which the drug substance is pulverized 
to nanoparticles (average particle size of 400 nm) in the presence of a 
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surface modifier and then dispersed in a liquid medium to give a 
pharmaceutical formulation that exhibits remarkably high 
bioavailability. 

The compositions are comprised of in general, a compound of 
5 Formula (I) in combination with at least one pharmaceutically 
acceptable excipient. Acceptable excipients are non-toxic, aid 
administration, and do not adversely affect the therapeutic benefit of 
the compoimd of Formula (I), Such exdpient may be any solid, liquid, 
semi-solid or, in the case of an aerosol composition, gaseous excipient 
10 that is generally available to one of skill in the art . 

Solid pharmaceutical excipients include starch, cellulose, talc, 
glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, 
magnesium stearate, sodium stearate, glycerol monostearate, sodium 
chloride, dried ftVim milk and the like. Liquid and semisolid excipients 
15 may be selected fi:t)m glycerol, propylene glycol, water, ethanol and 
various oils, including those of petroleum, animal, vegetable or 
synthetic origin, e.g., peanut oil, soybean oil, mineral oil, sesame oil, etc. 
Preferred liquid carriers, particularly for injectable solutions, include 
water, saline, aqueous dextrose, and glycols. 

20 Compressed gases may be used to disperse a compound of this 

invention in aerosol form. Inert gases suitable for this purpose are 
nitrogen, carbon dioxide, etc. 

Other suitable pharmaceutical excipients and their formulations 
are described in Remington's Pharmaceutical Sciences^ edited by B. W. 
25 Martin (Mack Publishing Company, 18th ed., 1990). 

The amount of the compound in a formulation can vary within the 
full range employed by those skilled in the art. Typically, the 
formulation will contain, on a weight percent (wt%) basis, firom about 
0.01-99.99 wt% of a compound of Formula (I) based on the total 
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formulation, with the balance being one or more statable 
pharmaceutical ezdpients. Preferably, the compound is present at a 
level of about 1-80 wt%. Representative pharmaceutical formulations 
containing a compound of Formula (D are described in Example 19. 

The following preparations and examples are given to enable those 
skilled in the art to more clearly understand and to practice the present 
invention. They should not be considered as limiting the scope of the 
invention, but merely as being illuslTative and representative thereof. 

Example 1 

Synthesis of 3-(4-Fluorophenyl)-2-(pyridin-4-yl)- lH-pyrrolo[3,2-b]- 

pyridine 
(following Scheme A) 



Sodium metal (5.06 g, 210 mmol) was dissolved in absolute ethanol 
(150 ml) and then a solution of methyl isonicotinate (20.55 g, 150 mmol) 
and 4-£luorophenylacetonitrile (20.25 gj 150 mmol) in absolute ethanol 
(50 ml) was added in one portion. The reaction mixture was heated at 
reflux for 3 h and then cooled to room temperature. The reaction 
mixture was potured into ice water (300 ml) and the pH was adjusted to 
pH=3 with 10% hydrochloric add. The yellow precipitate was filtered 
and dried in vacuo to give 24 g of c^ano ketone. This material was 
suspended in 48% hydrobromic add (90 ml) and heated at reflux. After 
8 h, the reaction mixture was cooled to room temperature and carefully 
poured into ice water (300 ml). The pH was adjusted to pH = 7-8 with 




H 



Stepl 
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ammoniuin hydroxide. The product was extracted into ethyl acetate 
and die combined organic layers were washed witii brine, dried over 
MgSO^and concentration in vacuo to give 2-(4-fluorophenyl)-l-(pyridin- 
4-yl)ethanone (11.8 g) as a tan solid. 

5 SififiJ 

To a solution of 2-(4-fluorophenyl)-l-(pyridin-4-yl)ethanone (5.20 g, 
24 mmol) and 3-amino-2-chloropyridine (4.04 g, 31.4 mmol) in toluene 
(150 ml) was added p-toluenesulfonic acid monohydrate (457 mg. 2.4 
mmol) and the reaction mixture was brought to reflxax with Dean-Stark 

10 removal of the toluene/water azeotrope. After 24 h, toluene was 

removed in vacuo and the residue was resuspended in ethyl acetate. 
The precipitate was collected by vacuum fiLltration to give (2- 
diloropyridin-^-yl)-[2-(4-fluorophenyl)-l-(pyridin-4-yl)-vinyl]anun^ 
g) as a tan soUd. The filtrate was concentrated in vacuo and purified by 

15 flash column chromatography (50%-80% ethyl acetaterhexanes gradient) 
to give additional 1.50 g of product. 

Step 3 

To a solution of (2-chlo^opy^idin-3•yl)-[2-(4•fluorophenyl)-l- 
(pyridin-4-yl)-vinyl]amine (6.0 g, 18.5 mmol) and DABCO* (6.2 g, 55 

20 mmol) in dimethylformamide (75 ml) was added bis(triphenylphos- 
phine)palladi\un(n) chloride (650 mg, 0.926 mmol) and the reaction 
mixture was heated at 120^0 under an argon atmosphere. After 4 h, 
dimethylformamide was removed in vacuo and the residue was heated 
in ethyl acetate/methanol mixture. The product was filtered off to give 

25 a green solid which was redissolved in boiling methanol/chloroform 

mixture treated with charcoal. The solution was filtered titirou^ a 
pad of Celite and the filtrate was concentrated to give 3-(4-£luoro- 
phenyl)-2-(pyridin-4-yl>lH-pyrrolol3,2-b]pyridine as a pale yellow solid 
(5.27 g). 
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Synthesis of l-Ettiyl-3-(4-fluorophenyl)-2-(pyridin-4-yl)-lH-pyrrolo- 

[3^-blpyridine 
(following Scheme A) 




To a solution of 3-(4-fluorophenyl)-2- (pyridin-4-yl) -lH-pyrrolo[3,2- 
b]pyridine (100 mg, 0.346 mmol) [prepared as described in Example 1] 
in dimethylformaznide (3 ml) was added sodium hydride (41 mg, 1.025 
mmol, 60% in oil). After stirring at room temperature for 10 min., ethyl 

10 iodide (31 pJ, 0.385 mmol) was added by syringe. After 2 h, 

dimethylformamide was removed in vacuo and the residue was 
redissolved in ethyl acetate (5 ml) and methanol (5 ml). The solution 
was washed with satiurated sodium bicarbonate solution. The organic 
layer was separated, dried over MgSO^ and concentration in vacuo to 

16 give a brown oil. Purification by flash column chromatography (50%- 
80% ethyl aoetate:hexanes gradient) gave a yellow oil (60 mg) which 
was recrystallized ftt)m ettiyl acetate:hexanes to give l-ethyl-3-(4- 
fluorophenyl)-2- (pyridin-4-yl)-lH-pyrrolo[3,2-b]pyridine as a white 
solid. 
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Synthesis of 3-(4-Fluorophenyl)-2-(pyiidin-4-yl)-lH-pyrrolo[3,2-c]- 

pyridine 
(following Scheme C) 



To a solution of 4-pivaloylaininopyTidine (7.0 g, 39 mmol) in 
tetrahydrofuran (100 ml) was added n*butyllithium (39.3 ml, 98 mmol» 
2.5 M solution in tetrahydrofuran) at -78 ^'C imder a atmosphere. 
The reaction mixture was stirred at 0 °C for 5h, re-cooled to -78 *C and 
quenched with a solution of N-methoxy-N-metliyl-4-fluorobenzamide 
(7.9 g, 43 mmol) in 100 ml tetrahydrofuran. The reaction mixture was 
warmed to room temperature and poured into water. The product was 
extracted into ethyl acetate. The organic layers were washed with 
brine, dried over sodium sulfate and evaporated to dryness. The residue 
was purified by flash chromatography (10% ethyl acetate/ hexanes 
gradient) to afford N-[3-(4-fluorobenzoyl)-pyridin-4-yl]-2,2- 
dimethylpropanamide (10 g). 



A solution of N-l3-(4-fluorobenzoyl)pyridin-4-yl]-2,2- 
dimethylpropanamide (2.85 g, 9.5 mmol) in 3 N aqueous HCl (15 ml) 
was warmed at reflvix oversight. After cooling to room temperature, the 
reaction mixture was washed with ether, the aqueous layer was 
separated and neutralized with potassium carbonate. The product was 
extracted into ethyl acetate, dried over potassium carbonate/sodiimoL 




F 
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carbonate and concentrated. The residue was purified by flash 
chromatography (5% methanol/methylene chloride gradient) to afford 4- 
amino-3-(4-£luorobenzoyl)pyridine (1.58 g). 

Step 3 

5 4-amino-3-(4-fluoroben2oyl)pyridine (1,5 g, 7.0 mmol) was 

suspended in methylene chloride (90 ml) and pyridine (2.24 , 28 mmol). 
The reaction mixture was cooled to 0 and isonicotinoyl chloride (1.4 
g, 7.6 mmol) was added. The reaction mixture was allowed to warm to 
room temperature, and stirring was continued for 4 h. Methylene 

10 chloride was added and the white precipitate was filtered and dried in 
vacuo to yield 3-(4-fluorobenzoyl)-4-(isonicotinoylamide)pyridine (1.7 g). 

Step 4 

A suspension of 3-(4-fiuorobenzoyl)-4-(isomcotinoylamide)pyridine 
(300 mg, 0.75 mmol), titanium trichloride (6.3 ml, 6.3 mmol, 1.0 M 

15 solution in dichloromethane/ tetrahydrofuran 2:1), magnesium (309 mg, 
12.7 mmol) and pyridine (0.62 ml, 8.0 mmol) in ethylene glycol dimethyl 
ether (50 ml) was refluxed for Ih. The reaction mixture was cooled to 
room temperature, diluted with ethyl acetate and a solution of 5% 
sodixmi bicarbonate was added* The reaction mixtiare was vigorously 

20 stirred overnight and then filtered through a pad of CeUte. The organic 
layer weis separated and concentrated in vacuo. Purification by flash 
chromatography (5% methanol/ methylene gradient) gave 3-(4- 
fluorophenyl)-2-(pyridin-4-yl)-lH-pyrrolol3,2-c]pyridine as a solid (30 
mg). 
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Synthesis of 3-(4-Fluorophenyl)-l-hydroxy-2-(pyridin-4-yl)- 
lH-pyrrolo[3,2-b]pyridine 
(following Scheme D) 




Stenl 

To a solution of 2-(4-fluorophenyl)-l-(pyridin-4-yl)ethanone (4.0 g, 
18.6 mmol) [prepared as described in Example 1 above] and 2-chloro-3- 
nitropyridine (6.50 g, 41.13 mmol) in dimethylformamide (50 ml) at 0 *C 

10 was added sodivim hydride (1.65 g, 41 mmol, 60% in oil) under an argon 
atmosphere. The reaction mixture was warmed to room temperature 
and stirred for an hour. The reaction mixture was quenched with water 
and the product was extracted into ethyl acetate. The combined organic 
extracts were washed with brine, dried over MgSO^ and concentrated in 

15 vacuo to give a dark brown oil. Purification by flash column 

chromatography (10% to 50% ethyl acetate/ hexanes gradient) gave 2-{4- 
fluorophenyl)-2-(3-nitropyridin-2-yl)-Hpyridin-4-yl)ethanone as a 
brown oil (4.08 g). 

Step 2 

20 A solution of gave 2-(4-fluorophenyl)-2-(3-nitropyridin-2-yl)-l* 

(pyridin-4-yl)-ethanone (2.0 g, 5.93 mmol) and pyridine (0.52 g, 6.53 
nunol) in dichloromethane (30 ml) was added to a cold solution of 
trifluoromethanesulfonic anhydride (1.1 ml, 6.53 mmol) in 
dichloromethane (7 ml) at 0 ^C. After 1 h, tiie reaction mixture was 

25 poured into water (50 ml) and the product was extracted into 
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dichloromethane. The combined organic extracts were washed with 
saturated sodium bicarbonate solution and brine and dried over MgSO^. 
Concentration in vacuo gave a brown oil which was purified by flash 
column chromatography (50%*60% ethyl acetate/ hexanes gradient) to 



nitropyridin-2-yl)-l-(pyridin-4-yl)vinyl ester as a light tan oil (1.56 g). 
Step3 

To a solution of trifluoromethanesulfonic acid 2-(4-fluorophenyl)-2- 
(3-mtropyridin-2-yl)-l-(pyridin-4-yl)vinyl ester (1,5 g, 3,20 mmol) in 

10 ethyl acetate (50 ml) was added staimous chloride dihydrate (2.89 g, 
12.8 mmol) and l^e reaction mixttare was warmed to 50 '^C. After 1 h, 
the warm solution was treated with saturated sodiimi bicarbonate 
solution (10 ml) and filtered through CeUte. The filtrate was washed 
with brine, dried over anhydrous sodium sulfate and concentrated in 

15 vacuo. Purification by flash column chromatography (CHaClj - 95% 

CHLjClj/MeOH gradient) gave 3-(4-fluorophenyl)-l-hydroxy-2-(pyridin-4- 
yl) -lH-pyrrolo[3,2-b]pyridine as a tan solid (700 mg). 



5 



give the trifluoromethanesulfonic acid 2-(4-fluorophenyl)-2-(3- 



Example 5 



20 



Synthesis of 3-(4-Fluorophenyl)-l-methoxy-2- (pyridin-4-yl)-lH- 
pyrrolo[3,2-b]pyridine 
(following Scheme D) 




OMe 



25 



A solution of 3-(4-fluorophenyl)-l-hydroxy-2-(pyridin-4-yl)-lH- 
pyrrolo[3,2-b]pyridine (0.38 g, 1.25 mmol) in chloroform (8 ml) and 
methanol (2 ml) was added to a solution of diazomethane at O"" C. The 
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reaction was warmed to room temperature and stirred overnight. The 
solvent was removed in vacuo and the residue was purified by flash 
column chromatography (50%-100% ethyl acetate/ hexanes gradient) to 
3-(4-fluorophenyl)-l-metho^-2-(pyridin-4-yl)-lH-pyrroloI3,2-b]pyridi^ 
as an off white solid (210 mg). 

EiXample 6 

Synthesis of 3-(4-Fluorophenyl)-l-[2-(morpholin-4-yl)ethoxy]- 
2-(pyridin-4-yl)-lH-pyrrolo[3,2-b]pyridine 
(following Scheme D) 




To a solution of 3-(4-fluorophenyl)-l-hydroxy-2-(pyridin-4-yl)-lH- 
pyrrolo[3,2-b]-pyridine (0.20 g, 0.65 mmol) and 2-chloroethyhnorpholine 
hydrochloride (0.24 g, 6.56 mmol) in dimethylformamide (5 ml) was 
added sodium hydride (100 mg, 60% in oil). The reaction mixture was 
stirred overnight and quenched with 10% HCl (2 ml). The pH was 
adjusted to pH = 8-9 by the addition of saturated sodium bicarbonate 
solution and the product was extracted into ethyl acetate. The 
combined extracts were dried over anhydrous MgS04 and concentrated 
in vacuo to give an oil. Purified by flash colunm chromatography (50%- 
80% ethyl acetate/hexanes, followed by 95/5% methylene 
diloride/methanol gradient) gave 3-<4-fluorophenyl)-l-I2-(morpholin-4- 
yl)ethoayl-2-(pyridin-4-yl)-lH-pyrrolo[3,2-b]pyridine (180 mg) which 
reciystallized from hexanes/ethyl acetate to give a white solid. 
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Example 7 



Synthesis of 3-(4-Fluorophenyl)-l-I2-(piperidin-l-yl)ethoxy]-2-(pyridin-4- 



To a solution of 3-(4-fluorophenyl)-l-hydroxy-2-(pyridin-4-yl)-lH- 
pyrrolo[3,2-b]pyridine (0.20 g, 0»65 mmol) and 2-chloroethylpiperidine 
hydrochloride (0.24 g, 1.31 mmol) in dimethylformamide (5 ml) was 
added sodium hydride (100 mg, 6.56 mmol, 60% in oil). The reaction 
mixture was stirred overnight and quenched with water (2 ml), ThepH 
was adjusted to pH - 11-12 by the addition of saturated sodium 
carbonate solution and the product was extracted into ethyl acetate. 
The combined extracts were dried over anhydrous MgS04 and 
concentrated in vacuo to give an oil. Purified by flash colunm 
chromatography (50%-80% ethyl acetate/hexanes, followed by 95/5% 
methylene chloride^ethanol gradient) gave 3-(4-fluorophenyl)-l-[2- 
(piperidin-l-yl)ethoxy]-2-{pyridin-4-yl)-lH-pyrrolo[3,2--blp^ as a 
yellow solid (182 mg). 

Proceeding as described above but substituting 2-chloroethyl- 
piperidine hydrochloride with 2-chloroethylpyrrolidine hydrochloride 
gave 3-(4-fluorophenyl)-2-(pyridin-4*yl)-l-[2-(pyn^Hdin-l-yl)et^^ 
pyrrolo[3,2*b]pyiidine. 



yl)- lH-pyrrolol3»2-b]pyridine 
(following Scheme D) 
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Syntiiesis of 7-(4-Muon)phenyl)-6-(pyridin-4-yl)-5H-pyrrolol2,3-bl- 

pyrazine 
(following Scheme 1) 




Stepl 

To a solution of chloropyrazine (11.5 0.1 znxnol) in absolute 
ethaaol (50 ml) was added anhydrous hydrazine (16 ml, 0.5 mmol) and 
the reaction mixture was refluxed for 3 h. The organics were removed 
10 in vacuo and the residue was extracted with benzene to give 
hydrazinopyrazine (4.2 g). 

Step2 

To a suspension of hydrazinopyrazine (2*9 g, 26 mmol) in benzene 
(120 ml) was added 2-(4-fluorophenyl)-l-(pyridin-4-yl)ethanone (5.6 g, 
15 26 mmol) and p-toluenesulfonic acid (0.30 g). The reaction mijrture was 
refluxed with azeotropic removal of water. After 2.5 h» the reaction 
mixture was concentrated in vacuo to give pyrazinylhydrazone (8.8 g) 
which was used in the next step without further purification. 

Steps 

20 The pyrazinylhydrazone (8.8 g) was suspended in diethylene glycol 

(75 ml) and the reaction mixture was heated at reflux. After 1.5 h, the 
reaction mixture was cooled, and poured in water. The product was 
extracted into diethyl ether and the ethereal layer was washed with 
brine and concentrated in vacuo. The crude product was recrystallized 
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from methanol to give 7-(4-fluorophenyl)-6-(p3nidin-4-yl)-5H-pyrrolo[2,3- 
blpyrazine as a solid (1.1 g). 



Synthesis of l-{3-Chloropropyl)-7-(4-fluorophenyl)-6-(pyridin-4-yl)- 
5H-pyiTolo(2,3-b]pyrazine 



To a suspension of sodium hydride (1.03 g, 25,8 mmol, 60% in 
mineral oil) in dry tetrahydrofuran (20 ml) was slowly added 7-(4- 
fluorophenyl)-6-(pyridin-4-yl)-5H-pyrrolo[2,3-b]pyrazine (0.75 g, 2.58 
nunol) followed by l-bromo-3-chloropropane (4.05 g, 25.8 mmol). The 
reaction mixture was heated at 65 for 72 h- Water was added slowly 
to quench the excess sodium hydride and the organics were removed in 
vacuo. Water was added to the residue and the aqueous layer was 
extracted with ethyl acetate. The organic phase was washed with brine, 
dried over magnesiimi sulfate, filtered and concentrated in vacuo. The 
crude product was purified by flash chromatography on silica gel, 
eluting with ethyl acetate, to give l-(3-chloropropyl)-7-(4-fluorophenyl)- 
6-(pyridin-4-yl)-5H-pyrrolol2,3-b]pyrazine as a solid (0.375 g). 



Examples 




CI 
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Example 10 



Synthesis of 7-(4-Fluorophenyl)-l-[3-(4-methyimidazol.l.yl)propylJ- 
6-(pyiidin-4.yl)-5H-pyrroloI2,3-b]pyrazine 



To a solution of l-(3-chloropropyl).3-(4-fluorophenyl)-2-(pyrindin'4- 
yl)-5H-pyrrolo[2,3-b]pyra2dne (0.050 g, 0.14 mmol) in dimethyl- 
fonnamide was added 4-methyliimda2ole (0.046g, 0.4 mmol) and 
diisopropylethyl amine (0.12 ml, 0.7 mmol). The solution was heated at 
65 "C for 16 h. The compound was purified by reverse phase 
chromatography to yield pure 3-(4-fluorophenyl)-l-[3-(4-methyimida2ol- 
l.yl)propyl]-6-(pyridin.4-yl)-5H-pyrrolo[2,3-b]pyra2ine(0.039g). 




Example 11 



Synthesis of 6-(2.Bromopyridin-4-yl)-7-(4-fluorophenyl)- 
5H-pyrroloI2,3-b]pyrazine 




Stepl 



2-Chloropyridine-4-carboxylic axAd (15.5 g, 98 mmol) was 
suspended in methanol (175 ml) and anhydrous hydrogen chloride gas 
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was slowly bubbled through the reaction mixture while cooling in a 
methanol/water (20/80) dry ice bath. Bubbling was continued for 40 
min. during which time the suspension cleared to a partial solution. Ice 
batii was removed and the reaction mixture was heated to reflux under 

5 anhydrous conditions for 30 min. to give a clear yeUow solution. The 
solution was cooled in an ice bath and saturated sodium bicarbonate 
was slowly added with stirring till the pH was neutral. The organics 
were removed in vacuo and the product was extracted into ethyl acetate. 
The ethyl acetate layer was dried over sodium sulfate, filtered, and 

10 concentrated in vacuo to yield 2-chloropyridine-4-carboxylic acid methyl 
ester as a brown liquid. 

Step 2 

4-Fluorophenylacetonitrile (11.13 g, 82 mmol) was dissolved in 
absolute ethanol (100 ml) and sodium ethoxide (21wt % in EtOH) (46 

15 ml, 123 mmol) was added in one portion* The resulting brown solution 
was stirred for 10 min. at room temperature. A solution of 2- 
chloropyridine^carboxylic acid methyl ester (14.1 gi 82 mmol) in 
absolute ethanol (100 ml) was then added to the reaction over 3-5 min. 
The reaction mixture was then refluxed for 2 h during which time the 

20 color turned to dark brown. The reaction mixture was concentrated in 
vacuo and water (100 ml) was added to the resulting residue. The pH 
of the reaction mixture was adjusted to 3 using 10% hydrochloric acid. 
The product was extracted with ethyl acetate and tiie combined ethyl 
acetate extracts were dried over sodium sulfate, filtered amd 

25 concentrated in vacuo to yield l-(2-dilorop3rridin-4-yl)-2-cyano-2-(4- 
fluorophenyDethanone as a dark brown solid which was used without 
further purification (22*0 g). 
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To l-(2-^oropyridin-4-yl)-2-cyano-2-(4-fluorophenyl)€tli^ 
(22.0 g, 80 mmol) was added 48% hydrobromic acid (75 ml) and the 
reaction mixture was heated at reflux in an oil bath at 135 °C. After 4 

5 h, the reaction mixture was allowed to cool to room temperature and 
then further cooled in an ice bath. Saturated sodiiun bicarbonate (100 
ml) was carefuUy added, followed by solid portions of sodium 
bicarbonate until the pH of the reaction mixture was neutral. The 
reaction mixture was then extracted with ethyl acetate and the ethyl 

10 acetate layer was dried over sodium sulfate, filtered and concentrated to 
a brown semi-solid (2.8 g). The crude product was purified by flash 
chromatography on silica gel, eluting with 1:1 mixture of ethyl 
acetate/hexanes to give l-(2-bromopyridin-4-yl)-2-(4- 
fluorophenyDethanone (1.9 g). 

15 Step 4 

Hydrazinopyrazine (0,71 g, 6.4 mmol) and l-(2-bromopyridin-4-yl)'- 
2-(4-fluorophenyl) ethanone (1*9 g, 6.4 mmol) were sxispended in 
benzene (30 ml) and p-toluenesulfonic acid monohydrate (0,02 g) was 
added. The reaction mixture was then refluxed with azeotropic removal 
20 of water via Dean Stark trap. The benzene was then removed in vacuo 
to give the crude N-ll-(3-bromopyridin-4.yl)-2-(4-fluorophenyl)- 
ethylidene]-N'-pyra2in-2-ylhydrazine as a yellow semi-solid whidi was 
iised without further purification (2.4 g). 

Steps 

26 N-(l-(3-Bromopyridin-4-yl)-2-(4-fluorophenyl)ethylidene]-N'- 

pyrazin-2-ylhydrazine(2.4 g, 6.2 mmol) was suspended in di(ethylene 
glycol) (30 ml) and heated in an oil bath at 250 'C. Afl»r 1 h, the 
reaction mixture was allowed to cool and then poured into a separatory 
funnel containing water (50 ml). The reaction mixture was then 
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extracted with diethyl ether. The ether extracts were combined, dried 
over sodium sulfate,, filtered, and concentrated in vacuo to yield the 
crude brown solid (2.0 g). The solid was reciystallized from ethyl 
acetate /methanol 1:1 (25 ml) mixture to yield the 6-(2-bromopyridin-4- 
yl)-7-(4-fluorophenyl)-5H-pyrrolo[2,3-b]pyra2ine as a tan solid (0.650 g). 



Synthesis of the 7-(4-Fluorophenyl)-6-[2-(3-hydroxypropyl- 
amino)pyridia-4-yl]- 5H-pyrrolo(2,3-b]pyra2ine hydrochloride salt 



6"<2-Bromopyridin-4-yl)-7-(4-fluorophenyl)-5H-pyrrolo[2,3- 
bjpyrazine (0.05 g, 0.135 mmol) was dissolved in 3-amino-l-propanol 
(0.5 ml, 6.5 imnol) and the reaction mixture was heated in a sealed vial 
at 110 'C. After 20 h, the reaction mixture was purified by reverse 
phase chromatography to yield the 7-(4-fluorophenyl)-6-[2-(3- 
hydroxypropylamino)pyridin-4-yl]-5H-pyrrolo[2,3-b]pyrazine 
trifluoroacetate salt as a yellow oil (0.018 g). 



7-(4-Fluorophenyl)-6-[2-(3-hydiuaypropylaixiino)pyridin-4-yl]-5H- 
pyrrolo- [2,3-b]pyrazine trifluoroacetate salt (0.018 g, 0*05 namol) was 
treated with HCl/diethyl ether (1.0 ml of a 1.0 M solution) to give a 
solid. The ethereal layer was decanted off and the resulting solid was 



Example 12 




Stepl 



Step 2 
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washed twice with ether. Excess ether was carefully blown off with 
mtrogen gas and the resulting yellow solid was dried in vacuo to 7-(4- 
£luorophenyl).6-[2-(3-hydro:^ropylamino)pyridin-4-yl]-5H-pyrrolo[2,^ 
bjpyrazine hydrochloride salt (0.019 g). 

Example 13 

Synthesis of the 3-(4-Fluorophenyl)-2-(pyridin-4-yl)-furo[3,2-b]pyridine 

(following Scheme E) 



3-Hydrozypicolinic acid (12.5 g, 900 mxnol) was suspended in a 
mixture of ethanol (300 ml) and benzene (100 ml). Sulfuric acid (5 ml) 
was added and the reaction mixture was heated at reflux with 
azeotropic removal of water via Dean Stark trap. After the reaction was 
complete, the organics were removed in vacuo. The residue was 
dissolved in water, basified with sodium carbonate and extracted with 
ethyl acetate. The ethyl acetate layer was dried over magnesium 
sulfate, concentrated in vacuo to give ethyl 3-hydroxypicolinate (16 g). 



A mixture of ethyl 3-hydro^icolinate (15 g, 900 mmol), 
tribulylsilyl chloride (16.23 g, 110 mmol), imidazole (8.0 g, 120 mmol) in 
methylene chloride was stirred overnight under a nitrogen atmosphere. 
Water was added and the methylene chloride layer was separated and 
concentrated in vacuo. Purification on a silica gel column using ethyl 
acetate-hexane (1:4) as the eluant gave ethyl 3*(tributylsilyloxy)- 
picolinate as a solid (20 g). 




Stepl 



Step 2 
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A solution of ethyl 3-(tributylsayloxy)picolinate (19 g, 35 mmol) in 
tetrahydrofuran (100 ml) was cooled to 0 ''C and 4-fluorophenyl- 
magnesium chloride (52 ml, 1.0 M in tetrahydrofuran) was added 
dropwise. After 30 min., the reaction mixture was quenched with water 
and the product was extracted with ethyl acetate. The organic layer 
was dried over sodium sulfate and concentrated in vacuo. Purification 
on a silica gel colxmm using ethyl acetate-hexane (2:98) as the eluant 
gave 2-(4-fluorobenzoyl)-3-(tributylsilyloxy)pyridine (3.75 g). 

Step 4 

A solution of 2-(4rfluorobenzoyl)-3-(tributylsiIyloxy)pyridine (3.75 
g, 11.3 mmol) in tetrahydrofuran (17 ml) was cooled to 0 "C and 
tetrabutylammonium fluoride (17ml, 1.0 M in tetrahydrofuran) was 
added. After 2 h, the reaction mixture was diluted with ethyl acetate. 
The organic layer was separated, washed with sodium bicarbonate and 
brine, and dried over sodium sulfate. The organics were removed in 
vacuo and tiie residue was purified on a silica gel column using ethyl 
acetate-hexane (2:8) as the eluant to give 2-(4-fluorobenzoyl)-3- 
hydro^pyridine (2.2 g). 

Step^ 

A mixture of give 2-(4-fluorobeDaoyl>3-hydro3^pyridine (2.2 g, 11.3 
mmol), ethyl bromoacetate (1.6 ml, 14.15 mmol) and potassium 
carbonate (4.34 g, 31.4 mmol) in acetone (40 ml) was heated at reflux. 
After 3 h, the reaction was cooled to room temperature, filtered and 
concentrated in vacuo to give ethyl 2*[2-(4"fluorobenzoyl)pyridin-3- 
yloxy] acetate (3.6 g) which was used in the next step without further 
purification. 
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Step 6 

Sodium ethoxide (1.51 g. 22.6 mmol) was suspended in toluene (25 
ml) and ethyl 2-[2-(4-fluorobenzoyl)pyridin-3-yloxylacetate (3.5 g, 11.5 
mmol) was added. The reaction was heated at reflux under an argon 
5 atmosphere. After 12 h, the reaction mixture was cooled to room 

temperature and the product was extracted into water. The aqueous 
layer was acidified with hydrochloric add to give 2-carboxy-3-(4- 
fluorophenyl)-furo[3,2-b]pyridine as a solid (1.8 g). 



10 Step? 

A mixture of 2-carbo^-3-(4-fluorophenyl)-furoI3,2-b]pyridine (1.8 
g, 7 mmol), copper metal (0.56 g, 8.81 mmol) in quinoline (10 ml) was 
heated at reflux. After 45 min., the reaction was cooled to room 
temperature and the product was extracted into water. The aqueous 
15 layer was acidified with hydrochloric acid and acetic add. The product 
was filtered and dissolved in ether. The ether layer was dried over 
sodium sulfate and concentrated in vacuo. Purification by flash 
chromatography using ethyl acetate-hexanes (1:9) as the eluant gave 3- 
(4-fluorophenyl)-furo[3,2-b)pyridine as a solid (0.85 g). 

20 Steps 

A solution of 3-(4-fluorophenyl)-furo[3,2-b]pyridine (0.40 g, 1.84 
mmol) and N,N,N',N'-tetramethylethylenediamine (0.33 g, 7.2 mmol) in 
tetrahydrofuran (15 ml) was cooled to -78 "C. /i-Butyllithium (1.1 ml, 
2.5 M in hexanes, 2.7 mmol) was added and the reaction mixture was 
25 allowed to warm to room temperature. After 1,5 h, the reaction mixture 
was re-cooled to -78 and n-tributyltin diloride (0,5 ml, 1.84 mmol) 
was added. The reaction was allowed to warm to room temperature and 
then quenched with aqueous ammonium chloride. The product was 



wo 99/20624 PCT/EP98/06472 

- 119 - 

extracted into ether and the ether layer was dried over sodium sxilfate 
and concentrated in vacuo. Purification by flash chromatography using 
he3caneSy followed by ethyl acetate-hexanes (5: 95) as the eluant gave 3- 
(4-fluorophenyl)-2-(n-tribu1yltin)-furo[3,2-bJpyridine (0*72 g). 

Step 9 

A mixture of 3-(4-fluorophenyl)-2-(7i-tributyltin}-furo[3,2-b]pyridine 
(0.72 g, 1.4 mmol), tetrakis(triphenylphosphine)palladium (H) (0.165 g, 
0.14 nmiol) and 4-bromopyridine [prepared from 4-bromopyridine 
hydrochloride (1.4 g, 7.15 mmol)] in xylenes (20 ml) was heated at reflux 
under an argon atmosphere. After 12 h, the reaction mixture was 
cooled to room temperature and ptirified by flash chromatography using 
hexanes, followed by ethyl acetate-hexanes (5: 95) as the eluant to give 
3-(4-fluorophenyl)-2-(pyridin-4-yl)-furo- [3,2-blpyridine. Recrystallized 
from ethyl acetate-hexanes mixture to give pure product (0.15 g). 

Example 14 

Synthesis of the 3-(4-Fluorophenyl)-7-methylthio-2-(pyridin-4-yl)- 
pyrrolo[3,2-b]pyridine 





^ ,F 




o 












SMe 


1 

H 



2,2,6,6-Tetramethylpiperidine (1*76 ml, 10.40 mmol) was dissolved 
in tetrahydrofuran (39 ml) and placed under an atmosphere of nitrogen. 
The solution was cooled to -78 ""C and n-butyUithium (3.96 ml, 9.91 
mmol, 2.5 M solution of in hexanes) was added at such a rate that the 
internal temperature did not exceed -70 *'C. The reaction mixture was 
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warmed to -10 for 30 min., then re-cooled to -78 ""C. A solution of 1- 
ter<-butoxycarbonyl-3-(4-fluorophenyl)-2-(pyridin-4-yl)-pyrr^ 
blpyridine (0.965g, 2.47 mmol) in tetrahydrofuran (32 ml) was cooled to 
-78 "C and then added via cannula at such a rate that the internal 

5 temperature did not exceed -70 °C. After 1 h, dimethyldisulfide (0-29 
ml, 3.22 mmol) was added and the resulting solution was stirred for an 
additional 1 h at -78 ^^C. The reaction mixture was quenched with 
saturated ammonium chloride solution and the product was extracted 
into ethyl acetate. The organic layer was washed with brine, dried over 

10 anhydrous sodium sulfate, and concentrated in vacuo. The crude 
residue was ptuifiied by flash chromatography using 20% 
acetone/hexanes as the eluant to give l-tert-butoxycarbonyl-3-(4- 
fluorophenyl)-7-methylthio-2-(pyridin-4-yl)-pyrrolo[3,2-blpyridine. MS: 

435 (M). 
15 Step 2 

l-rer^-butoxycarbonyl-3-(4-fluorophenyl)-7-methylthio-2-(pyridin- 
4-yl)-pyrrolo[3,2-b]pyridine (29 mg, 0.064 mmol was dissolved in 
dimethylsulfoxide (1 ml) and the solution was heated to 73 *C. After 20 
h, the solution was cooled and partitioned between ethyl acetate and 
20 water. The organic layer was separated and washed with brine, dried 

over anhydrous magnesium sulfate, and concentrated in vacuo to give 3- 
(4-fluorophenyl)-7-methylthio-2-(pyridin-4-yl)-pyrrolol3,2-b]pyridine. 
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Synthesis of the 2-(2-CMoropyriimdin-4-yl)-3-(4-fluoro^ 
furo[3,2-b]pyridine 
(following Scheme E) 




A mixture of 3-(4-fluorophenyl)- 2-(n-tributyltin)'-fiiro[3,2- 
bjpyridine (2.38 g, 4.73 mmol), [prepared as described in Example 13 
above], bis-dichlorotriphenylphosphine-palladium (0.33 g, 0.47 mmol) 
and 2,4-dichloropyriiriidine (3.52 g, 23.65 mmol)] in dimethylformamide 

10 (20 ml) was heated at 100 ""C under an argon atmosphere. After 12 h, 
the reaction mixture was cooled to room temperature^ quenched with 
water and the product was extracted into ethyl acetate. The organic 
layer was dried over sodium sulfate, concentrated in vacuo and the 
residue was purified by flash chromatography using 80 % ethyl acetate- 

15 hexanes as the eluant to give 2-(2-chloropyrimidin-4-yl)-3-(4- 
fluorophenyl)-furo[3,2-b]pyridine. 
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S3nithesi8 of the 2-(2-Ammopyiiimdin-4-yl)-3-(4-fluorophenyl)fii^ 
[3,2-b]pyridine(following Scheme E) 

^ F 



N 




2-(2-Chloropyrimidin-4'yl)-3-(4-fluorophenyl)-furo[3,2-b]pyrid^ 
(0.15 g) was dissolved in ethanol (10 ml) and ammonia was bubbled 
through the solution until it was saturated. The reaction mixture was 
heated in a sealed tube at 100 'C. After 12 h, the solvent was removed 
in vacuo and the residue was purified by flash chromatography using 50 
% ethyl acetate-hexanes as the eluant to give 2-(2-aminopyrimidin-4-yl)- 
3-(4-fluorophenyl)- furo[3,2-b]pyridine (0.70 g) as a solid. 

Example 17 

Synthesis of l-(4-Fluorophenyl)- 4-methyl-2-(pyridin-4-yl)- 
lH-pyirolo[2,3-b]pyTidine 




Stepl 

To a solution of 2-aniino-3-bromo-5-methylpyridine (5.48 g, 29 
mmol) and 4-acetylpyridine (2.67 ml, 24 mmol) in toluene (200 ml) was 
added p-toluenesulfonic acid (0.1 g) and the reaction mixture was 
refluxed under argon atmosphere. After 4 days, the reaction mixture 
was cooled to room temperature and the organics were removed in 
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vacuo. The residue was purified by flash chromatography using 50 % 
ethyl acetate-hexaneS) followed by ethyl acetate as the eluant to (3- 
bromo-5-methylpyridin-2-ylMl-pyridin-4-ylethyUdene)a2Xim (4.29 g) as 
an oil. 

5 Step 2 

To a solution of (3-bromo-5-methylpyridin-2-yl)-(l-pyridin-4- 
ylethylidene)ainine (4.25 g, 14.65 mmol) in dimethylformaniide (75 ml) 
was added DABCO®(4.93 g, 43.96 mmol) and ], bis-dichlorotriphenyl- 
phosphine palladium (0.52 g, 0.73 mmol). The reaction mixture was 

10 heated at 120 ""C under argon atmosphere. After 1.5 days, the reaction 
mixture was cooled into room temperature and poiured into 10 % 
hydrochloric acid (100 ml). The solution was filtered through Celite* and 
the filtrate was neutraUzed to pH 7 wiUi 10 % sodium hydroxide and 
the solid was filtered oflfto give 4-methyl-2-(pyridin-4-yl)-lH- 

15 pyrrolo[2,3-b]pyridine (1.57 g) as a brown solid. 

Step 3 

To a solution of 4-methyl-2-(pyridin-4-yl)-lH-pyrrolo[2,3-b]pyridine 
(0,3 g, 1.43 mmol) in N-methylpyrroUdone (5 ml) was added 4- 
bromofluorobenzene (0.57 ml, 5.2 mmol), copper bromide (0.205 g, 1.43 

20 mmol) and sodium carbonate (0.15 g, 1.43 mmol) and the reaction 
mixtxire was heated to 180 under argon. After 24 h, the reaction 
mixture was cooled and poured into 10 % hydrochloric acid (50 ml). The 
solution was filtered through CeUte* and the filtrate was neutralized to 
pH 7 with 10 % sodium hydroxide. The solid was filtered off, dissolved 

25 in 80 % methanolrmethylene chloride and purified by preparatory thin 
layer chromatography to give l-(4-fluorophenyl)-4-methyl-2-(pyridin-4- 
yl)-lH-pyrrolo[2,3-blpyridine (0.03 g) as a tan solid. 
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Synthesis of the 6-[2-(Acetylainino)pyridm-4-yl]-7-{4-fluorophenyl)- 
5H-pyrrolo[2,3-b]pyra2ine hydrochloride salt 



To a solution of magnesium turnings (7.3 g, 300 mmol) in 
anhydrous ether (115 ml) was added a few crystals of iodine. A few 
drops of 4-fluoroben2yl chloride was added dropwise and the solution 
was heated to ioitiate the reaction. Once the reaction had initiated, the 
rest of 4-fluorobez^l chloride (43 g, 300 mmol) was added at a rate 
that maintained a gentle reflux. After the addition was complete, the 
reaction was stirred for 1 h and was used in the next step. 



Sodiiun hydride (8.6 g, 220 nmiol, 60% dispersion in mineral oil) 
was washed twice with hexane (50 ml) and suspended in 
tetrahydrofiiran (400 ml). 2-Chloroisonicotinic add (28 g, 180 mmol) 
was slowly added and the resulting slxurry was heated at reflux. After 2 
h, the reaction was cooled in an ice-bath and 4-fluorobenzylmagnesium 
chloride (100 ml, 200 mmol) was added. After stirring overnight, the 
reaction was quenched with 4 M ammonium chloride solution (100 ml). 
Water (100 ml) was added and the product was extracted into 
methylene chloride. The organic layer was washed with sat. sodiimi 
bicarbonate solution, dried over magnesium sulfate, filtered and 
concentrated in vacuo. The crude oil was purified by flash 




Stepl 



Step 2 
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chromatography using 25 % ethyl aoetate-hexanes as the eluant to l-(2- 
diloropyridin-4-yl)-2-(4-fluorophenyl)ethanone (14 g). 

Step 3 

Hydrazinopyrazine (6.2 g, 57 mmol) and l-(2-chloropyridm-4-yl)-2- 
5 (4-fluoro-phenyl)ethanone (14 g, 57 mmol) were suspended in benzene 
(250 ml) and p-toluenesulfonic acid monohydrate (0.68 g) was added. 
The reaction mixture was then refluxed with azeotropic removal of 
water via Dean Stark trap. After 2 h, the benzene was removed in 
vacuo and di-ethylene glycol was added. The reaction mixture was 
10 heated at reflux. After 2 h, the reaction mixture was poured into ether 
with vigorous stirring. Water was added and the product was extracted 
into ether. The organic layer was dried over magnesium sulfate, filtered 
and concentrated in vacuo. Methanol was added and the solid was 
filtered off to give 6-(2-chloropyridin-4-yl)-7-(4-fluorophenyl)- SH- 
IS p3rrrolo[2,3-b]pyrazane (4.9 g) as a solid. 

Step 4 

6-(2-Chloropyridin-4-yl)-7-(4*fluorophenyl)-5H-pyrrolot2,3- 
bjpyrazine (0.5 g, 1.5 mmol) was dissolved in hot dimethylsulfoxide (3 
ml) in a glass pressure tube and allowed to cool to room temperature. 

20 Ammonium hydroxide (3 ml) and copper sxilfate pentahydrate (0.77 g, 
3.0 mmol) were added and the reaction vessel was sealed with 0-ring 
screw cap. The reaction mixture was heated for 72 h in a sand bath at 
150 ""C. The reaction mixture was poured into ethyl acetate (200 ml) 
and water (100 ml) and the product was extracted into ethyl acetate. 

25 The organic layer was dried over sodium sulfate, filtered and 

concentrated in vacuo. The crude product was purified by reverse phase 
HPLC to give 6-(2-aminopyridin-4-yl)-7-(4-fluorophenyl)-5H-pyiTolo[2,3- 
blpyrazine trifluoroacetate salt (0.1 g) as a yellow solid. 
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6-(2-Aminopyridin-4-yl)-7-(4-fluorophenyl)-5H-pyrrolo[2,3- 
b]pyrazine trifluoroacetate salt (0.085 g, 0.28 mznol) was dissolved in 
tetrahydrofuran and pyridine (0.22 2.8 mmol) was added. Acetyl 
chloride (0.033 g, 0.42 mmol) in tetrahydrofuran (1 ml) was added and 
the resulting mirture was stirred at room temperature. After 1 h, the 
reaction mixture was diluted with methanol (2 ml) and the product was 
isolated by reverse phase HPLC to give 6-(2-acetylaminopyridin-4-yl)-7- 
(4-fluorophenyl)-5H-pyrrolo[2,3-b]pyra2me trifluoroacetate salt (0.1 g) 
as a yellow solid. The product was converted to the hydrochloride salt 
by suspending the product in ether and adding l.OM solution of HCl in 
ether (2 ml) to give a solid which was filtered ofiF to give 6-(2- 
acetylaminopyridin-4-yl)-7-<4-fluorophenyl)-5H-pyrrolo[2,3-b]p3a'a2ane 
hydrochloride salt (0.0,44 g) as a yellow solid. 



The following are representative pharmaceutical formulations 
containing a compound of Formula (I). 



The following ingredients are mixed intimately and pressed into single 
scored tablets. 

Quantity per 



Esample 19 



Tablet fpypiulation 



Ingredient 



tablet, mg 



compound of this invention 



400 



cornstarch 



50 



croscarmellose sodium 



25 
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lactose 120 
magnesium stearate 5 



Capsule formulation 

5 The following ingredients are mixed intimately and loaded into a hard- 
shell gelatin capsule. 

Quantity per 

Ingredient capsule, mg 
compound of this invention 200 
10 lactose, spray-dried 148 
magnesium stearate 2 



Suspension formulation 

The following ingredients are mixed to form a suspension for oral 
15 administration. 



Ingredient Amount 

compound of this invention 1.0 g 

fumaiic add 0.5 g 

sodiomi chloride 2.0 g 

20 methyl paraben 0.15 g 

propyl paraben 0.05 g 
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granulated srigar 25.5 g 

sorbitol (70% solution) 12.85 g 

Veegum K (Vanderbilt Co.) 1.0 g 

flavoring 0.035 ml 

5 colorings 0.5 mg 

distilled water q.s. to 100 ml 



Injectable formulation 

The following ingredients are mixed to form an injectable 
10 formulation. 

Ingredient Amount 

compoimd of this invention 0.2 g 

sodivim acetate bufifer solution, 0.4 M 2.0 ml 

HCl (IN) or NaOH (IN) q.s, to suitable pH 

15 water (distilled, steril q.s. to 20 ml 

All of the above ingredients, except water, are combined and heated 
to 60-70 with stirring. A su£5cient quantity of water at 60 *C is then 
added with vigoroxis stirring to emulsify the ingredients, and water then 
added q.s. to 100 g. 

20 Suppository formulation 

A suppository of total weight 2.5 g is prepared by mixing the 
compound of the invention with Witepsol® H-15 (triglycerides of 
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saturated vegetable fatty acid; Riches-Nelson^ Inc., New York), and has 
the following composition: 

compound of the invention 500 mg 

Witepsol® H-15 balance 



Example 20 

Inhibition Of p-38 (MAP) Kinase.. Jn Vitro Assay 

The p-38 MAP kinase inhibitory activity of compounds of this 
invention in vitro was determined by measuring tiie transfer of the y- 
phosphate from y-^'P-ATP by p-38 kinase to Myelin Basic Protein 
(MBP), using the a minor modification of the method described in Ahn, 
N. G.; et al. J. of Biol. Chem, Vol. 266(7), 4220-4227, (1991) 

The phosphoiylated form of the recombinant p38 MAP kinase was 
expressed with SEK-1 and MEKK in E, Coli (see, Khokhlatchev, A. et al. 
J. ofBioL Chem. Vol. 272(17), 11057-11062, (1997) and then purified by 
afBnity chromatography using a Nickel columji. 

The phosphorylated p38 MAP kinase was diluted in kinase buffer 
(20 mM 3-(N-morpholino)propanesulfonic add, pH 7.2, 25 mM p-glycerol 
phosphate, 5 mM ethylene glycol-bisO)eta-aminoethyl ether)-Nj!^,N',N'- 
tetraacetic add, ImM sodium vanadate, ImM dithiothreitol, 40mM 
magnesium chloride). Test compound dissolved in DMSO or only DMSO 
(control) was added and the samples were incubated for 10 min. at 30 
''C. The kinase reaction was initiated by the addition of a substrate 
cocktail containing MBP and y-^P-ATP. Afl»r incubating for an 
additional 20 min. at 30 "C, the reaction was terminated by adding 
0.75% phosphoric add. The phosphorylated MBP was then separated 
from the residual y-^P-ATP using a phosphocellulose membrane 
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(Millipore, Bedfirod, MA) and quantitated using a scintillation cotoiter 
(Packard, Meriden, CT). 

The p-38 inhibitory activities (expressed as IC^ , the 
concentration caiising 50% inhibition of the p-38 enzyme being assayed) 
of some compounds of the invention is: 



CPD 

#. 


ic«, 

nM 


CPD 

# 


dM 


2 


68 


106 


120 


3 


221 


108 


747 


5 


246 


112 


34.4 


101 


85.5 







Example 21 

Inhibition of LPS-Induced TNF^a Produc tion In THPl CeUs,,, Jn Vitro 

Assav 

The ability of the compounds of this invention to inhibit the TNF-a 
release was determined using a minor modification of the methods 
described in described in Blifeld, C. et al. Transplantation, Vol. 51(2), 
498-503, (1991). 

(a) Induction of TNF biosvnthesis: 

TEQP-1 cells were suspended in culture medium [RPMI (Gibco-BRL, 
Gailthersburg, MD) containing 15% fetal bovine serum, 0-02 mM 2- 
mercaptoethanol], at a concentration of 2.5 x 10* cellsAnl and then 
plated in 96 well plate (0.2 ml aliquots in each well). Test compounds 
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were dissolved DMSO and then diluted with the culture medium such 
that the final DMSO concentration was 5%. 20 id aliquots of test 
solution or only medium with DMSO (control) were added to each well. 
The cells were incubated for 30 min., at 37 "C. LPS (Sigma, St. Louis, 
MO) was added to the wells at a final concentration of 0.5 |lg/ml, and 
cells were incubated for an additional 2 h. At the end of the incubation 
period, culture supematants were collected and the amount of TNF-a 
present was determined using an EUSA assay as described below. 

(b) ELISA Assay: 

The amount of himaan TNF-a present was determined by a specific 
trapping EUSA assay using two anti-TNF-a antibodies (2TNF-H22 and 
2TNF-H34) described in Reimund, J. M., et al. GUT. Vol. 39(5), 684-689 
(1996). 

Polystyrene 96-well plates were coated with 50 |il per well of 
antibody 2TNF-H22 in PBS (10 ^ig/ml) and incubated in a humidified 
chamber at 4 "C overnight. The plates were washed with PBS and then 
blocked with 5% nonfat-dry milk in PBS for 1 hour at room temperature 
and washed with 0.1% BSA (bovine serum albumin) in PBS. 

TNF standards were prepared fit>m a stock solution of human 
jjecombinant TNF-a (R&D Systems, Minneapolis, MN). The 
concentration of the standards in the assay began at 10 ng/ml followed 
by 6 half log serial dilution's. 

25 111 aliquots of the above culture supematants or TNF standards 
or only medium (control) were mixed with 25 |il aliquots of biotinylated 
monoclonal antibody 2TNF-H34 

(2 iigfxxA in PBS containing 0.1% BSA) and then added to each well. The 
samples were incubated for 2 h at room temperature with gentie 
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shaking and then washed 3 times with 0.1% BSA in PBS. 50 (il of 
peroxidase-streptavidin (Zymed, S. San Frandsco, CA) solution 
containing 0.416 fig/ml of peroxidase-streptavidin and 0.1% BSA in PBS 
was added to each well. The samples were incubated for an additional 1 

5 h at room temperature and then washed 4 times with 0.1% BSA in PBS. 
50 jil of 0-phenylenediamine solution (l^ig/ml 0-phenylene-diamine and 
0.03 % hydrogen peroxide in 0.2M citrate buffer pH 4.5) was added to 
each well and the samples were incubated in the dark for 30 min., at 
room temperature. Optical density of the sample and the reference 

10 were read at 450 nm and 650 nm, respectively, TNF-a levels were 

determined from a graph relating the optical density at 450 nm to the 
concentration used. 

The ICjo value was defined as the concentration of the test 
compound corresponding to half-maximal reduction in 450 nm 
15 absorbance. 



CPD# 


IC«„nM 


CPD# 


IC«„nM 


2 


0.46 


106 


1100 


5 


0.12 


108 


8830 


9 


0.3 


112 


241 



Example 22 

TnVii ^tion of LPSJnduced TNF>a Prod uction In Mice... Jyi Vivo Assav 



20 



The ability of the compounds of this invention to inhibit the TNF-a 
release, in vivo, was determined using a minor modification of the 
methods described in described in Zanetti, G.; Heumann, D., et al.. 
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''Cytokine production after intravenous or peritoneal Gram-negative 
bacterial challenge in mice," J. Immunol., 148, 1890, (1992) and Sekut, 
L., Menius, J A., et al.^ 'Evaluation of the significance of elevated levels 
of systemic and localized tumor necrosis factor in different animal 
5 models of inflammation," J. Lah. Clin. Med., 124, 813, (1994). 

Female BALB/c mice weighing 18-21 grams (Charles River, 
HoUister, CA) were acclimated for one week. Groups containing 8 mice 
each were dosed orally either with the test compounds dissolved in an 
aqueous vehicle containing 0.9% sodium chloride, 0.5% sodium 

10 carboxymethyl-cellulose, 0.4% polysorbate 80, 0.9% benzyl alcohol (CMC 
vehicle) or only vehicle (control group). After 30 min., the mice were 
injected intraperitoneally with 20 ^g of LPS (Sigma, St. Louis, MO). 
After 1.5 h, the mice were sacrificed by CO^ inhalation and blood was 
harvested by cardiocentesis. Blood was clarified by centrifiigation at 

15 15,600 X g for 5 min., and sera were transferred to dean tubes and 
firozen at -20*'C until analyzed for TNF-a by ELISA assay (Biosource 
International, Camarillo, CA) following the manufacturer's protocol. 

The TNF-a inhibitory activity of test materials, i.e., the 
measure of the TNF-a content in the test group relative to the vehicle 
20 treated group (control group) at 30 mg was: 



CPD 
# 


% 

Inhibition 


2 


75% 


3 


56% 


6 


68% 


101 


86 



wo 99/20624 



-184- 



PCT/EP98/06472 



The foregoing invention has been described in some detail by way 
of illustration and example, for purposes of clarity and understanding. 
It will be obvious to one of skill in the art that changes and 

5 modifications may be practiced within the scope of the appended claims. 
Therefore, it is to be understood that the above description is intended 
to be illustrative and not restrictive. The scope of the invention should, 
therefore, be determined not with reference to the above description, but 
should instead be determined with reference to the following appended 

10 claims, along with the full scope of equivalents to which such claims are 
entitled. 

All patents, patent applications and publications cited in this 
application are hereby incorporated by reference in their entirety for all 
purposes to the same extent as if each individual patent, patent 
15 application or pubUcation were so individually denoted. 
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1. A compound selected from the group of compounds represented by 
Formula (I): 




a) 

wherein: 

is heteroaryl; 

represents a bond between either B and CR* or Q and CR^ such 

that: 

(i) when is between Q and -CR^- then: 

B is nitrogen; 

R^ is aiyl; and 

Q is *CR- wherein: 

R is hydrogen, all^l, haloaU^l, cycloaliyl, cycloalkylallgrl, 
heteroalb^l, acyl, heterocyclyl, heterocydylalkyl, 
heterocyclylcarbonyl, nitro, ^ano, amino, monosubstituted 
amino, disubstituted amino, acylaznino, sulfonylamino, - 
OR' (where R* is l^rdrogen, al^l, heteroaliyl or 
heterocydylalkyl), ^OOR' (where R' is hydrogen or alkyl) 
or -CONR'R" (where R and R" independently represent 
hydrogen, alkyl or heteroalkyl); and 
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(ii) when is between B and -CR*- then: 

B is carbon; 

R* is aryl or heteroaryl; and 
Q is -NR*-, -0-, or -S- wherein: 

R^ is hydrogen, alkyl, alkenyl, allgmyl, haloalkyl, 
cycloalkyl, cycloalkylalkyl, heteroalkyl, acyl, aralkyl, 
heteroaralkyl, heterocyclyl, heterocyclylalkyl, 
heterocyclylcarbonyl, -OR' (where R^ is hydrogen, alkyl, 
heteroalkyl or heterocyclylalkyl), -SOjjR" (where R" is alkyl, 
amino, monosubstituted amino or disubstituted amino), - 
CONR'R" (where R' and R" independently represent 
hydrogen, alkyl or heteroalkyl), -(alkylene)-Z or 
-(alkylene)-CO-(alkylene)-Z wherein: 
Z is cyano; 

-COOR' where R' is hydrogen or alkyl; 
-CONR^R^ where R* is hydrogen or alkyl, R* is alko^ or 
-(al^lene)-COOR\ or R* and R' together with the nitrogen atom 
to which they are attached form a heterocycle; 

-C(=NR^')(NR"R^ where R^^ R" and R" independently 
represent hydrogen or alkyl, or R" and R" together are -(CH^\' 
where n is 2 or 3 and R" is hydrogen or alkyl; or 

-COR" where R" is allgrl, heteroallgrl, heterocyclylalkyl, 
aryl, aralkyl, heteroaryl or heteroarallqrl; and 

is a group represented by formula (S), (T), (U), (V) or (W); 




(S) (T) (U) (V) (W) 
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where: 

R* is hydrogen, alkyl, heteroalkyl, heterocyclylal^l, halo, pyano, nitro, 
amino, monosubstituted amino, disubstdtuted amino, -COOR", - 
(alkylene)-COOR** (where R" is hydrogen or alkyl), -CONR'^R" 
(where R" and R" independently represent hydrogen or al^l, or 
R" and R" together with the nitrogen atom to which they are 
attached form a heterocycle), -S(0)^R" (where n is an integer from 
0 to 2 and R" is alkyl, amino, monosubstituted amimo or 
disnbstituted amino ), -OR^^ (where R'' is hydrogen, alkyl, 
heteroalkyl or heterocyclylalkyl), -NRC(0)R" [where R is 
hydrogen, alkyl or hydroxyalkyl and R" is hydrogen, alkyl, 
cycloalkyl or -(alkylene)-X where X is hydroxy, alkoxy, amino, 
alkylamino, dialkylamino, heterocyclyl or 

-S(0)^R (where n is 0 to 2 and R4s alkyDl, -NRSO^" [where R is 
hydrogen or alkyl and R" is alkyl or -(allQrlene)-X where X is 
hydros, alkoxy, amino, alkylamino, diall^rlaixiino or -S(0)^R 
(where n is 0 to 2 and R is alkyl)]; and 
R"* is hydrogen, al^l, alkenyl, alkynyl, haloaliyl, heteroalkyl, 

cycloalkyl, cycloalkylalkyl, cycloalkylthio, aralkyl, heteroaralkyl, 
heterocyclyl, heterocyclylalkyl, halo, cyano, nitro, amino, 
monosubstituted amino, disubstituted amino, acylanuno, 
sulfonylamino, -OR^ (where R"* is hydrogen, alkyl, heteroalkyl or 
heterocyclylalkyl), -COOR" (where R*" is hydrogen or alkyl), - 
CONR'^R'* (where R" and R*" independently represent hydrogen, 
alkyl or heteroal^l, or R"and R"* together with the nitrogen 
atom to which they are attached form a heterocycle), -S(0)„R^ 
(where n is an integer from 0 to 2 and R*^ is alkyl, heteroalkyl, 
amino, monosubstituted amino or disubstituted amino), - 
(al]qrlene)-Z" or -(alkylene)-CO-(alkylene)-Z" wherein: 
Z" is cyano; 

-COOR"* where R^ is hydrogen or alkyl; 
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-CONR"R^ where and independently represent 
hydrogen or allsyl, or R^ and R^ together with the nitrogen atom 
to which they are attached form a heterocycle; 

.C(=NR")(NR'^'*^ where R", R*" and R" independently 
represent hydrogen or alkyl, or R" and R** together are -(CH^V 
where n is 2 or 3 and R® is hydrogen or alkyl; or 

-COR^ where R^ is alkyl, heteroalkyl, heterocyclylalkyl, 
aryl, aralkyl, heteroaiyl or heteroaralkyl; and 
their pharmaceutically acceptable salts, prodrugs, individual isomers, 
and mixtures of isomers, provided that both R^ and R* are not either 
amino, monosubstituted amino or disubstituted amino. 

2. The compoxmds of claim 1, wherein R* is hydrogen, alkyl, 
heteroalkyl, heterocyclylalkyl, halo, cyano, nitro, amino, 
monosubstituted amino, disubstituted amino, -COOR", -(alkylene)- 
COOR" (where R" is hydrogen or alkyl), -CONR^'R" (where R" and R'' 
independently represent hydrogen or alkyl, or R^^ and R^^ together with 
the nitrogen atom to which they are attached form a heterocycle), 
-S(0)„R" (where n is an integer from 0 to 2 and R" is alkyl, amino, 
monosubstituted amino or disubstituted amino) or -OR*^ (where R" is 
hydrogen, alkyl, heteroalkyl or heterocyclylalkyl). 

3. The compoimds of claim 1 or 2 selected from the group of 
compounds represented by Formula (I): 




(la) 
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Q is -NR*-, -0- or -S- wherein: 

is hydrogen, alkyl> alkenyl, alkynyl, haloalkyl, cycloalkyl, 
cycloallqrlalkyl, heteroalkyl, acyl, arall^l, heteroaralkyl, 
heterocyclyl, heterocyclylallr^ly hetenK^dylcarbonyl, -OR* (where 
R* is hydrogen, sJkyl, heteroalljyl or heterocyclylalkyl), 
-(alkylene)-Z or -(alkylene)-CO-(alkylene)-Z wherein Z is: 
-cyano; 

-COOR^ where R' is hydrogen or allgrl; 

-CONR^R' where R® and R* independently represent 
hydrogen, alkyl or alkoxy, or R* and R* together with the nitrogen 
atom to which they are attached form a heterocycle; 

-C(=NR'')(NR"R'') where R^ R" and R" independently 
represent hydrogen or alkyl, or R" and R" together are -(CH,)„- 
where n is 2 or 3 and R^^ is hydrogen or alkyl; or 

-COR" where R" is alkyl, heteroalkyl, heterocyclylalkyl, 
aryl, arsilkyl, heteroaiyl or heteroaralkyl; 
one of A and D is nitrogen and the other is -CR^- wherein: 

R® is hydrogen, al^l, heteroalkyl, heterocyclylalkyl, halo, cyano, 
nitro, amino, monosuhstituted amino, disubstituted amino, 
•COOR**, -(alkylene)COOR" (where R" is hydrogen or alkyl), 
-CONR"R" (where R" and R*' independently represent hydrogen 
or alkyl or R" and R** together with the nitrogen atom to which 
they are attached form a heterocycle), -S(0)„R" (where n is an 
integer from 0 to 2 and R" is alkyl, amino, monosuhstituted 
amino or disubstituted amino) or -OR^^ (where R^ is hydrogen, 
al^l, heteroaiyl or heterocyclylalkyl); 
R^ is heteroaryl; 
R* is aryl or heteroaryl; and 

R^ is hydrogen, alkyl, alkenyl, alkynyl, haloalkyl, heteroaiyl, 

cycloalkyl, cycloalkylalkyl, cycloalkylthio, aralkyl, heteroaralkyl, 
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heterocydyl, heteropyclylalkyl, halo, cyano, nitro, amino, 
monosubstituted amino, disubstituted amino, acylamino, 
snlfonylamino, -OR" (where is hydrogen, alkyl, heteroalkyl or 
heterocyclylalkyl), -COOR" (where R*^ is hydrogen or alj^l), 

5 -CONR"R^ (where R" and R^ independently represent hydrogen 

or alkyl, or R^* and R" together with the nitrogen atom to which 
they are attached form a heterocycle), -S(0)^R'^ (where n is an 
integer from 0 to 2 and R^ is alkyl, heteroalkyl, amino, 
monosubstituted amino or disubstituted amino), -(alkylene)-Z" or 

10 -(alkylene)-CO-(alkylene)-Z" wherein Z" is: 

- cyano; 

-COOR" where R"" is hydrogen or alkyl; 
-CONR^R" where R^ and R^ independently represent 
hydrogen or all^l, or R" and R^ together with the nitrogen atom 
16 to which they are attached form a heterocycle; 

-C(=NR")(NR'*^l'^ where R", R" and R"" independently 
represent hydrogen or alkyl, or R" and R^ together are -(CH,),- 
where n is 2 or 3 and R** is hydrogen or alkyl; or 

-COR** where R'^ is alkyl, heteroallgrl, heterocyclylalkyl, 
20 aryl, aralkyl, heteroaryl or heteroaralkyl; and 

their pharmaceutically acceptable salts, prodrugs, individual isomers, 
and mixtures of isomers. 

4, The compound of claim 1 or 2 wherein • is between B and - 

dL 

25 CR'-, — ^ is a group represented by formula (S), (V) or (W), and Q is 
-NR'-. 



5. The compound of claim 1, 2 or 4, wherein R^ is a 4-pyridyl or 4- 
pyrimidinyl ring optionally substituted with a substituent selected from 
heteroalkyl, -NRR' (where R and R' are, independently of each other. 
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hydrogen, alkyl, heterocyclylalkyl or heteroalkyl)rNR*C(0) R*' [where R' 
is hydrogen or alkyl and R^ is hydrogen, alkyl or -(allgrleneVX where X 
is hydroxy, alkoxy, amino, alkylamino, diallgrlamino, qrdoalkyl, 
heterocyclyl, optionally substituted phenyl, imidazole or -S(0)„R' (where 
n is 0 to 2 and R' is alkyl)] , -NRSOjR" [where R is hydrogen or eJkyl and 
R" is alkyl or -(alkylene)-X where X is hydroxy, alkoxy, amino, 
alkylamino, dialkylamino or -S(0)„R (where n is 0 to 2 and R' is alkyl)] 
or -OR (where R is alkyl or heteroalkyl). 

6. The compound of claim 1, 2, 4 or 5, wherein R* is a phenyl ring 
optionally substituted with one or two substituents selected from alkyl, 
halo or -OR where R is alkyl. 

7. The compound of any one of claims 1, 2 and 4-6, wherein R® is 
hydrogen, methyl, methoxy, fluoro or chloro; and R* is a 4-pyridyl ring 
optionally substituted at the 2-position with a substituent selected from 
amino, methylamino, dimethylamino, acetylamino, methylsulfonyl- 
amino, 2-hydroxyethyl, 2-hydro3qrethylamino, 3-hydroxypropylamino, 2- 
aminoethylamino, 2-aminoethyl, 3-aminopropyl, 2-dimethylsaninoethyl, 
methoxy, 2-hydroxyetboxy or 2-dimethylaminoethoxy. 

8. The compound of any one of claims 1, 2 and 4-7, wherein R^ is 
hydrogen; R^ is a phenyl ring substituted with one or two substituents 
selected from methyl, fluoro, chloro or metho^, and R' is hydrogen, 

methyl, chloro, fluoro, 2-hydroxyethyl, 2-aminoethyl or 2-dimethylaminoethyl. 

9. The compound of any one of claims 1, 2 and 4-8, wherein R* is 
hydrogen, methyl, ethyl, 2-hydro^ethyl, 3-hydroxypropyl, 2-amino- 
ethyl, 3-aminopropyl, 2-methylaminoefliyl, 3-methylamino-propyl, 2- 
dimethylaminoethyl, 3-dimethylaminopropyl, 2-(morpholin-4-yl)ethyl, 3- 
(morpholin-4-yl)propyl, 2-(piperidin-l-yl)eihyl, 3-(piperidin-l-yl)propyl, 
2-(piperazin-l-yl)ethyl, 3-(piperazin-l-yl)propyl, hydros, method, 2- 
hydroacyethoxy, 3-hydro37propoxy, 2-methylaminoethoxy, 3-methyl- 



wo 99/20624 PCr/EP98/06472 

- 142 - 

aminoproposcy, 2-dimethylainino-etho^, S-dimethylammopropozy, 2- 
(morpholiii-4-yl)eiho^, 3-(morpholin-4-yl)propoxy, 2-(piperidin-l- 
yDethoxy, 3-(piperidin-l-yl)propo3qr, 2-(piperazin-l-yl)ethoxy or 3- 
(pipera2iin-l-yl)propoxy. 

10. Compounds of any one of claims 1 and 4-9 selected from 3-(4* 
fluorophenyl)-2-[2-(2-hydro3orethylamino)-pyridin-^^ 
blpyridine and 6-[2-ace1ylaminopyridin-4-yl]-7*(4-fluorophenyl)-5H- 
pyrTolo[2,3-b]pyra2ine. 

11. Compoimds of any one of claims 2 and 4-9 selected from 3-(4- 
fluorophenyl)-l-methyl-2-(pyridin-4-yl)-lH-pyiTolo-[3,2-blpyri^^ 
7-(4-fluorophenylV6-(pyridin-4-yl)-5H-pyrrolo[2,3-b]pyra2ine. 

12. Compounds of any one of claims 3-9 selected from 3-(4-fluoro- 
phenyl)-2-(pyridin-4-yl)-lH-pyrrolo[3,2-b]pyridine, 3-(4-fluorophenyl)-l- 
methoxy-2-(pyridin-4-yl)-lH-pyiTolo[3,2-blpyridine, 3-(4-fluorophenyl)-l- 
[2-(morpholin-4-yl)ethoxyl-2-(pyridyl-4-yl)-lH-py^^ 3- 
(4-fluorophenyl)-l-hydroxy-2-(pyridin-4-yl)-lH-pyrrolo[3,2-b]pyii^ 3- 
(4-fluorophenyl)-l-(2-piperidin-l-yl)ethoxy]-2-(pyridin-4-yl)-lH- 
pyTrolo[3,2-b]pyridine, 3-(4-fluorophenyl)-l-(2-piperidm>l-yl)ethyl]-2- 
(pyridin-4-yl)-lH-pyrrolo[3,2-b]pyridine; and 3-(4-fluoroplienyl)-l-[2- 
(moipholin^yl)ethyl]-2-(pyridin-4-yl)-lH-pyrrolo[3,2-b]pyiidine. 



13. Compotmds as in any one of claims 1-12 for use as pharmaceutic 
cally active substances, particularly for the treatment of inflammatory 
diseases. 
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14. Compounds of the formulas 




^11 ^ Ila 



wherein Y and Z are groups convertible to the group 

r2 




. Rl — 



and ^ , R\ R^.:; , B and Q are as in claim 1. 

15. Process for the manufacture of compounds according to any one of 
claims 1-12, which comprises 

a) cyclizing a compound of the general formula 



0C 



n 



10 wherein is a group as defined in claim 1 and Y and Z 

are groups convertible to the group 



and B,\ R*, , B and Q are as in daim 1, or 



15 



b) 



introducing a substituent R and/or R* in a compound of formula 
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c) introducing a substituent R* in a compound of formula 




Ila 



wherein 



and R are as in claim 1, or 



d) converting a compound of formula 

r2 




Id 

wherein P represents a group represented by formula (S*), 
iT), (Dorm; 



.,60 



Is o60 ^ 



(S^) CO OT) (W*^ 

wherein R^ is chloro or bromo and R' is as in claim 1 
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into a compound of formula I, wherein R* is alkoxy, monosubstituted or 
disubstituted amino, cyano or alkyl, or 

e) for the manufacture of a pharmaceutically acceptable salt of a 
compoxmd of formula I carrying an acidic and/or basic substituent, 
5 converting such compound of formula I into such salt. 

16. A pharmaceutical preparation containing a compoimd prepared 
according to any one of claims 1 to 12 and a therapeutically inert 
carrier, particularly for the treatment and prophylaxis of inflammatory 
diseases. 

10 17. Compounds according to any one of claims 1 to 12, whenever 

prepared according to the process claimed in claim 15 or by an obvious 
chemical equivalent thereof. 

18. The use of the compounds prepared according to any one of claims 
1 to 12 in the treatment and prophylaxis of inflammatory diseases or for 

15 the manufacture of medicaments for the treatment and prophylaxis of 
inflammatory diseases. 

19. The novel compoimds, formulations, processes and methods 
substantially as described herein. 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 
This intematiortal Search Report has not been established m respect of certain claims under Article 1 7(2)(a) for the following reasons: 

1. IT] Claims N08.: 18 

because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although claim 18 

Is directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. [X] QaimsNos.: 

because they relate to parts of the international Application that do not comply with (he prescribed requirements to such 
an extent that no meaningful International Search can be carried out specificaily: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. n Claims Nos.: 

because they are <tependent claims and are not drafted in accordance with the second and tNrd sentences of Rule 6.4{a). 

Box It Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This international Searching Authonty found multiple inventions in this international application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant this international Search Report covers an 
' searchable claims. 



2. As all searchable claims could be searchted without effort justifying an additional fee. this Authonty did not invite payment 
of any additional fee. 



3. I I As only some of the required adcfitional search fees were timely paid by the applicant, this Internadonai Search Report 
I — I covers only those claims for which fees were paid, specifically claims isios.: 



4. I No required additional search fees were timely paid by the app&cam. Consequently. tNs International Search Report is 
restricted to the invention first mentioned In the claims: It is covered by daims IMos.: 



Remailc en Protest |^ The additional search fees were accompanied by the applicanfs protest 

[ I No protest accompanied the payment of ad^tionai search fees. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



The subject matter of the present claims relates to chemical compounds 
characterized by stuctural aspects (claims 1-12, 17 and 19), to 
pharmaceutical compositions containing them (claims 13 and 16), to 
Intermediate products for the syntheses of said compounds (claim 14), to 
a process for the preparation of the final products (claim 15, 19) and 
to the use of the compounds in the treatment of Inflammatory diseases 
(claim 18). 

In claim 14, the substituents Y and Z of the Intermediate compounds of 
formula II are only defined in terms of being approplate as a synthetic 
Intermediate for the preparation of the final products and they lack any 
definition which would allow to construe a structural chemical 
representation allowing to formulate the subject of a meaningful search. 
It Is therefore concluded that formula II of claim 14 does not fulfil the 
requirement of clarity of Article 6 PCT, to such an extent that a 
meaningful search Is not possible 
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